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Objectives: To assess the association between levels 
of worry about the possibility of catching swine flu 
and the volume of media reporting about it; the role 
of psychological factors in predicting likely uptake of 
the swine flu vaccine; and the role of media coverage 
and advertising in predicting other swine flu-related 
behaviours.
Design: Data from a series of random-digit-dial 
telephone surveys were analysed. A time series 
analysis tested the association between levels of worry 
and the volume of media reporting on the start day 
of each survey. Cross-sectional regression analyses 
assessed the relationships between likely vaccine 
uptake or behaviour and predictor variables.
Setting: Thirty-six surveys were run at, on average, 
weekly intervals across the UK between 1 May 2009 
and 10 January 2010. Five surveys (run between 14 
August and 13 September) were used to assess likely 
vaccine uptake. Five surveys (1–17 May) provided data 
relating to other behaviours.
Participants: Between 1047 and 1173 people aged 
16 years or over took part in each survey: 5175 
participants provided data about their likely uptake of 
the swine flu vaccine; 5419 participants provided data 
relating to other behaviours.
Main outcome measures: All participants were 
asked to state how worried they were about the 
possibility of personally catching swine flu. Subsets 
were asked how likely they were to take up a swine 
flu vaccination if offered it and whether they had 
recently carried tissues with them, bought sanitising 
hand gel, avoided using public transport or had been to 
see a general practitioner, visited a hospital or called 
NHS Direct for a flu-related reason.
Results: The percentage of ‘very’ or ‘fairly’ worried 
participants fluctuated between 9.6% and 32.9%. 
This figure was associated with the volume of media 
reporting, even after adjusting for the changing severity 
of the outbreak [χ2(1) = 6.6, p = 0.010, coefficient for 
log-transformed data = 2.6]. However, this effect 
only occurred during the UK’s first summer wave of 
swine flu. In total, 56.1% of respondents were very 
or fairly likely to accept the swine flu vaccine. The 
strongest predictors were being very worried about 
the possibility of oneself [adjusted odds ratio (aOR) 
4.7, 95% CI 3.2 to 7.0] or one’s child (aOR 8.0, 4.6 to 
13.9) catching swine flu. Overall, 33.1% of participants 
reporting carrying tissues with them, 9.5% had bought 
sanitising gel, 2.0% had avoided public transport and 
1.6% had sought medical advice. Exposure to media 
coverage or advertising about swine flu increased 
tissue carrying or buying of sanitising hand gel, and 
reduced avoidance of public transport or consultation 
with health services during early May 2009. Path 
analyses showed that media coverage and advertising 
had these differential effects because they raised the 
perceived efficacy of hygiene behaviours but decreased 
the perceived efficacy of avoidance behaviours.
Conclusions: During the swine flu outbreak, uptake 
rates for protective behaviours and likely acceptance 
rates for vaccination were low. One reason for this 
was the low level of public worry about the possibility 
of catching swine flu. When levels of worry are 
generally low, acting to increase the volume of mass 
media and advertising coverage is likely to increase the 
perceived efficacy of recommended behaviours, which, 
in turn, is likely to increase their uptake.
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Background
During the 2009 influenza A H1N1v (‘swine flu’) 
pandemic, the UK Government urged members 
of the public to adopt several behaviours in order 
to reduce the effects of the outbreak. A major 
communications campaign was launched in which 
people were asked to clean their hands regularly, 
use tissues appropriately and use automated 
telephone numbers or websites if they wished to 
check whether they might have swine flu. Later 
on in the outbreak, selected population groups 
were advised to have the new swine flu vaccination, 
with the possibility raised that the vaccine might 
eventually be offered to most people.
In order to understand the public’s attitudes 
and knowledge relating to swine flu, the UK 
Department of Health commissioned a series of 
40 telephone surveys, each of which contacted a 
new, randomly selected sample of between 1047 
and 1173 members of the public across the UK. 
All participants were aged 16 years or over and 
spoke English. Each survey collected data on 
average once per week, and over a 3-day time 
period. Response rates for each were in the range 
of 8–11%, which is usual for this type of research. 
Quota sampling ensured that each sample 
was demographically representative of the UK 
population.
We analysed the data from 36 of these surveys, 
covering the period between 1 May 2009 and 
10 January 2010. Data for the last four surveys 
were still being finalised when we conducted our 
analyses. We used the data to assess the impact 
of the Government’s communications campaign 
on uptake of recommended behaviours, on 
behaviours that had not been recommended and 
on likely uptake of the swine flu vaccine. We also 
assessed possible psychological factors that might 
have mediated any associations between exposure 
to information and behaviour. Because we were 
interested in how public responses changed over 
time, we examined how responses to five survey 
questions concerning perceptions of the outbreak 
altered over time, and whether any changes 
correlated with changes in the amount of media 
reporting about swine flu.
Our overall approach was guided by a 
psychological theory that suggests that higher 
levels of worry about a hazard, coupled with 
perceiving a specific action to be effective in 
protecting against the hazard, increases the 
likelihood of an individual performing that action.
Objectives
1.  To assess whether changes in the volume 
of media reporting about swine flu were 
associated with changes in the percentage of 
people who reported being worried about the 
possibility of catching swine flu or with other 
changes in the way the outbreak was perceived.
2.  To assess how many members of the UK public 
would have accepted the swine flu vaccine 
had it been offered to them, and to identify 
whether likely acceptance was predicted by 
worry about the possibility of catching swine 
flu, perceptions about the outbreak or the 
amount or type of information heard about the 
outbreak.
3.  To assess whether being more likely to have 
the seasonal flu vaccine as a result of the swine 
flu outbreak was predicted by worry about the 
possibility of catching swine flu, perceptions 
about the outbreak or the amount or type of 
information heard about the outbreak.
4.  To assess what percentage of the public 
had performed recommended and non-
recommended behaviours in the early stages of 
the outbreak.
5.  To assess whether people who had been 
exposed to media coverage or advertising 
about swine flu were more likely to perform 
recommended or non-recommended 
behaviours, and to assess whether effects of 
media coverage or advertising were due to 
changes in knowledge about swine flu, levels of 
worry about the possibility of catching swine flu 









Because the questions included in the surveys 
changed over time, different surveys were used to 
address the different objectives. Three studies were 
conducted.
•  Study 1 used data from all 36 surveys to 
address Objective 1. Percentages of people in 
each survey who reported the following were 
documented: being fairly or very worried 
about the possibility of catching swine flu; 
being very or fairly satisfied with the amount of 
information available to them about swine flu; 
having heard a great deal or a fair amount in 
the past week about swine flu; tending to agree 
or strongly agree that ‘too much fuss is being 
made about the risk of swine flu’; and believing 
that the Government was very well prepared, or 
fairly well prepared, for a swine flu pandemic. 
Specialist media monitoring software was 
used to search 11,132 UK-based news sources 
for articles that mentioned the words ‘swine 
flu’, ‘H1N1’ or ‘pandemic’ in their opening 
paragraphs. Additional searches identified the 
number of stories that also included terms in 
their headlines relating to children or deaths. 
Time series analyses were used to investigate 
whether changes in the aggregate survey 
data were associated with changes in the total 
volume of media reporting relating to swine flu 
or changes in the volume of reporting that also 
mentioned children or deaths. These analyses 
adjusted for the number of new hospitalisations 
from swine flu per week, to control for the fact 
that changed levels of reporting and worry 
might reflect the changing severity of the 
outbreak.
•  Study 2 assessed Objectives 2 and 3, with 
analyses for Objective 2 using data from 
five surveys (n = 5175, data collection from 
14 August to 13 September) and analyses 
for Objective 3 using data from 20 surveys 
(n = 20,999, 8 May to 13 September). All data 
were collected prior to the start of the swine 
flu vaccination campaign. Participants were 
asked how likely, if at all, they were to take 
up a swine flu vaccination if offered it, and 
whether, as a result of swine flu, they were now 
more likely to get the seasonal flu vaccination. 
Possible predictors included demographic 
variables, worry about the possibility of oneself 
or one’s child catching swine flu, perceiving 
that too much fuss had been made about the 
risk of swine flu, perceptions of government 
preparedness, amount of information heard 
about swine flu in the past week, level of 
satisfaction with the information available and 
specific aspects of information that had been 
heard.
•  Study 3 assessed Objectives 4 and 5, using 
data from the first five surveys (n = 5419, 
1–17 May). Participants were asked whether 
they had carried tissues with them, bought 
sanitising hand gel or avoided using public 
transport since the beginning of the outbreak. 
Carrying tissues and using hand gel were 
behaviours endorsed by the Government. 
Avoiding public transport was not endorsed 
by the Government. Participants were also 
asked whether they had been to see a general 
practitioner (GP), visited a hospital or 
telephoned NHS Direct in the past 2 weeks 
because of flu-related reasons. As levels of 
flu in the community were low at the time of 
these surveys, participants responding ‘yes’ to 
these questions were unlikely to have had flu. 
Predictor variables for these four outcomes 
were demographic variables, self-reported 
exposure to media coverage or advertising 
relating to swine flu, knowledge about swine 
flu, perceptions of the information available, 
worry about the possibility of catching swine 
flu, and perceptions of the efficacy of hygiene-
related behaviours or avoidance of other 
people as ways of preventing the spread of 
swine flu.
Results
Study 1: The influence of the media 
on levels of worry in the community
The percentage of people who were satisfied 
with the amount of information available or who 
thought that the Government was well prepared 
for a pandemic ranged from 77.6% to 88.4% and 
from 66.4% to 81.7%, respectively. Levels of worry 
about the possibility of catching swine flu showed 
larger fluctuations in the first half of the data 
collection period, rising from initially low levels 
(9.6–16.6% during May) to 19.3% in mid-June 
following the declaration of a full pandemic by the 
World Health Organization, with a second peak 
of 32.9% in mid-July at the height of the summer 
wave of the outbreak. Following the summer wave, 
levels of worry then remained more stable from the 
end of August onwards, although smaller increases 
coinciding with the start of the winter wave of 
the outbreak and the start of the vaccination 
campaign were observed. Reports of the amount 
heard about swine flu showed the most dramatic 
changes, from initially high levels, with over 90% of 
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a ‘a moderate amount’, dropping to 11.4% having 
heard ‘a great deal’ or ‘a fair amount’ by early 
January 2010.
Across the whole pandemic, the percentage of 
people reporting worry about the possibility of 
catching swine flu correlated with the number of 
hospitalisations recorded that week [likelihood 
ratio test: χ2(1) = 8.2, p = 0.004] and the total 
volume of reporting relating to swine flu, after 
adjusting for hospitalisations [χ2(1) = 6.6, 
p = 0.010]. The relationship between reporting 
and worry changed over time. Prior to community 
transmission of swine flu becoming established 
in the UK, very high levels of media reporting 
about the disease were observed but these were 
accompanied by low levels of worry. During the 
summer wave of swine flu, an association appeared 
between levels of reporting and worry [χ2(1) = 6.8, 
p = 0.009]. This relationship was not observed in 
the second (winter) wave of the outbreak. Adjusting 
for hospitalisations and for the total amount of 
reporting about swine flu, the amount of reporting 
about deaths from swine flu or about children and 
swine flu were not associated with any of the survey 
variables.
Study 2: Factors predicting 
likely acceptance of vaccination 
against swine or seasonal flu
A total of 31.7% of respondents reported being 
very likely to accept the swine flu vaccine if offered 
it, 24.4% were fairly likely, 19.4% were not very 
likely, 20.8% were very unlikely and 3.7% said 
they did not know. Overall, 16.7% of respondents 
strongly agreed that as a result of swine flu they 
were now more likely to get the seasonal flu vaccine 
– 12.9% tended to agree, 15.3% neither agreed 
nor disagreed, 27.9% tended to disagree, 26.1% 
strongly disagreed and 1.1% did not know.
Controlling for personal and health-related factors, 
the following variables were associated with being 
very or fairly likely to accept the swine flu vaccine: 
having higher levels of worry about the possibility 
of one’s child catching swine flu [adjusted odds 
ratio (aOR) 8.0, 95% confidence interval 4.6 to 
13.9]; having higher levels of worry about the 
possibility of personally catching swine flu (aOR 
4.7, 3.2 to 7.0); disagreeing that too much fuss had 
been made about the risk of swine flu (aOR 2.2, 
1.9 to 2.7); perceiving the Government to be well 
prepared for swine flu (aOR 1.6, 1.3 to 1.8); and 
knowing someone who had had swine flu (aOR 
1.2, 1.0 to 1.3). All of these variables, except for 
perceptions about government preparedness and 
knowing someone who had had swine flu, were 
also associated with being more likely to accept the 
seasonal flu vaccine as a result of swine flu.
Only two out of eight information-related variables 
that were available in the relevant surveys were 
associated with being more likely to accept the 
swine flu vaccine if offered it: being satisfied with 
the amount of information available about swine 
flu (aOR 1.5, 1.2 to 1.9) and having recently 
heard that the number of deaths from swine 
flu had increased (aOR 1.3, 1.0 to 1.6). Eleven 
information-related variables were available in 
the surveys, which included likelihood of having 
the seasonal flu vaccine as an outcome. Of these, 
only satisfaction with the amount of information 
available about swine flu (aOR 1.5, 1.1 to 2.0) and 
believing, incorrectly, that the seasonal flu vaccine 
would protect against swine flu (aOR 2.4, 2.1 to 
2.7) were associated with being more likely to get 
the seasonal flu vaccine as a result of swine flu.
Study 3: The effects of advertising 
and media coverage on behavioural 
change during the early stages of the 
swine flu outbreak
In total, 33.1% of respondents reported carrying 
tissues with them, 9.5% reported having bought 
sanitising gel, 2.0% reported avoiding public 
transport and 1.6% reported having visited a 
GP or hospital or phoning NHS Direct for flu-
related reasons. Path analyses demonstrated 
that exposure to media reporting or advertising 
coverage was associated with greater likelihood 
of carrying tissues or buying sanitising gel, and 
lower likelihood of avoiding public transport or 
using NHS services. These effects mainly occurred 
because media or advertising exposure increased 
variables associated with perceived knowledge 
about swine flu, increased the perceived efficacy 
of hygiene strategies and decreased the perceived 
efficacy of avoidance strategies. Exposure to 
advertising or media reporting also tended to 
reduce levels of worry about the possibility of 
catching swine flu, which also helped to reduce 




1.  Uptake of recommended behaviours during 
the swine flu outbreak was low. Maximising 
the impact of communications campaigns 






future pandemics is therefore important. Our 
results show that psychological processes are 
important to consider when designing these 
campaigns.
2.  Rapid-turnaround surveys can be useful as 
part of a public health response to evaluate 
whether communications campaigns have 
had an effect on behaviour and to identify 
what factors mediated this process. However, 
in order to get the most out of analysing such 
data, it is important that the most appropriate 
constructs are measured using wording and 
response options that maximise reliability and 
validity of measurement. This is true both of 
psychological predictors and of self-report 
measures of behaviour. Seeking early advice 
from behavioural scientists on these issues is 
recommended in any future outbreak. It is also 
recommended that a model template for such 
a survey be designed in advance of a future 
pandemic.
3.  During a future outbreak, raising levels of 
worry about the possibility of catching a 
disease from low levels is likely to increase 
uptake of behavioural recommendations. 
However, it is also likely to increase uptake of 
non-recommended behaviours. Conversely, 
attempts to reassure the public about their 
chances of becoming ill during a future 
infectious disease outbreak are likely to reduce 
rates of behaviour change. How to steer the 
best course in the face of these conflicting 
influences requires the application of general 
principles to the specifics of any particular 
situation.
4.  Emphasising the efficacy of recommended 
behaviours in any future campaign should help 
to maximise the campaign’s impact on those 
behaviours. Importantly, although increasing 
levels of worry might increase rates of all 
protective behaviours, regardless of whether 
they had been recommended or not, our 
results suggest that communicating about the 
efficacy of a specific behaviour may have an 
impact on that behaviour alone.
Research recommendations
1.  While our results suggest that successfully 
communicating information about the efficacy 
of protective behaviours will increase the 
uptake of these behaviours, we are unable 
to specify the best techniques for providing 
information about efficacy. Additional research 
on this topic would help to guide future 
communications campaigns.
2.  Across all of the behavioural outcomes that we 
assessed, there was evidence that people from 
particular demographic groups were more 
inclined to engage in behavioural change. Our 
results showed that ethnicity, age, household 
size, health status, socioeconomic status 
and gender all played a role in determining 
whether someone engaged in a given 
behaviour or not. The mechanisms underlying 
these effects are likely to be complex and may 
have important implications for the way in 
which messages for these groups should be 
framed. Additional research to understand the 
reasons for and implications of these effects 
would be of value.
3.  Since the cross-sectional analyses reported in 
studies 2 and 3 were completed, additional 
data from the surveys have become available. 
These include potential outcome variables 
such as hand-washing data and actual, rather 
than intended, vaccine uptake. We recommend 
further analysis of this data set, focusing on 
these variables. Similarly, the database would 
also allow a more detailed analysis of the 
content of media reporting to be used as a 
predictor of worry during the outbreak.
4.  The perception that too much fuss was being 
made about the risk of swine flu was high 
throughout the outbreak, and was associated 
with reduced uptake of recommended 
behaviours. It is unclear how people’s 
experiences during the swine flu outbreak 
have affected their perceptions of health 
warnings produced by scientists, the media or 
the Government, what impact this might have 
on their response to future warnings about 
a potentially more severe pandemic or how 
best to ameliorate any scepticism. Additional 
research addressing these areas is warranted, 
informed by evidence-based theories of 
behaviour change.
5.  For the foreseeable future, telephone surveys 
are likely to remain the only pragmatic way to 
obtain rapid, quantitative data with which to 
inform policy decisions during public health 
incidents. Additional research to improve 
the validity of this technique is therefore 
warranted. As a first step, testing the validity 
of self-report measures of different types of 
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H
ow members of the public react when 
informed about the outbreak of a novel 
infectious disease can play a large role in 
determining the outbreak’s health,1 social2 and 
economic3 impact. Depending on the disease 
and the cultural context, governments often 
recommend that members of the public adopt 
protective behaviours, such as wearing masks,1 
avoiding social events,4 washing their hands 
more frequently,1 taking prophylactic medication5 
or receiving a vaccination.6 Other actions that 
members of the public sometimes take, such as 
avoiding economically important activities that are 
perceived to be risky,3 shunning particular social 
groups2 or unnecessarily seeking medical care,7 are 
often discouraged by governments as causing more 
harm than good.
Levels of compliance with these official 
recommendations are rarely perfect.5,8,9 As well 
as information received from public health 
campaigns, information from social contacts or 
the media and previous experiences with similar 
incidents can influence how people react during an 
outbreak, or if they will react at all. One important 
task that public health bodies can perform during 
any major incident is to assess how the public 
responds to the novel threat and what factors 
are important in influencing those responses.10,11 
Armed with this information, communication 
campaigns can be designed or fine-tuned to target 
those factors, with the aim of improving uptake 
of recommended behaviours and reducing the 
rates of other, less helpful, actions. Measuring 
and analysing public responses using theoretical 
frameworks of behaviour change strengthens 
this process; it provides greater understanding 
of the psychological mechanisms through which 
communication campaigns translate into behaviour 
and it informs about the behaviour change 
techniques that are likely to be effective.12
The influenza A H1N1v pandemic of 2009–10, 
commonly referred to in the UK as the ‘swine flu’ 
outbreak, saw the UK government make several 
behavioural recommendations to the public using 
an extensive multimedia campaign. After the first 
cases of swine flu were confirmed in the UK on 27 
April 2009, the Government’s messages focused 
on the importance of hygiene behaviours, such 
as hand-washing and tissue use, as ways to reduce 
the spread of the virus, and the appropriate use of 
NHS health services by people who were concerned 
that they might have caught swine flu. Later in the 
outbreak, the Government also recommended that 
those who were believed to be at heightened risk 
from swine flu should receive the newly available 
vaccination against it. Consideration was also given 
to offering this vaccine to the UK population more 
generally. However, although this policy was widely 
discussed it was never put into practice.
In order to assess the impact of their 
communications campaigns, the English 
Department of Health commissioned a series of 
40 telephone surveys in which randomly selected 
members of the public were asked about the 
information they had heard regarding swine 
flu and about a range of cognitive, emotional 
and behavioural responses to the outbreak. As 
well as providing data that were of immediate 
relevance in informing policy, the surveys also 
provided an opportunity to gather data to improve 
communication strategies in future influenza 
pandemics or in outbreaks of other forms of 
infectious disease.
In this report, we present three studies that used 
unweighted data drawn from the first 36 of these 
surveys, which took place between 1 May 2009 and 
10 January 2010. Data for the final four surveys 
were still being checked and finalised at the time 
of our analyses. In the first study we assessed 
how public perceptions relating to the swine flu 
outbreak changed over time, with a particular 
focus on levels of self-reported worry about the 
possibility of catching swine flu. Because media 
reporting is an area that official agencies may 
be able to influence during an outbreak, we also 
assessed the association between changes in the 
volume of media attention devoted to swine flu and 
changes in public perceptions.
In the second study, we used data from 20 of the 
surveys that were conducted before, during and 
after the UK’s summer wave of swine flu in order 
to assess how many people would have accepted 









them. Using cross-sectional analyses of the survey 
data, we also assessed whether the amount of 
information people had heard about the outbreak 
or their level of satisfaction with that information 
was associated with likely acceptance of the 
vaccine, and whether other factors which could be 
targeted by future communications campaigns were 
associated with likely acceptance, such as worry 
about the possibility of catching swine flu.
In the third study, we analysed data from the 
first five surveys that were conducted during May 
2009, prior to any large-scale community spread 
of swine flu occurring in the UK. We assessed 
the percentage of people who had complied 
with official recommendations to carry tissues, 
had bought sanitising gel in order to clean their 
hands, avoided public transport (a behaviour that 
was not recommended by the UK government) 
and unnecessarily used NHS resources for a flu-
related reason. We also assessed whether exposure 
to advertising or media coverage about swine flu 
influenced whether or not people had engaged in 
these behaviours, and whether this influence was 
because exposure altered the amount of knowledge 
they had regarding swine flu, their perceptions 
about the information available to them about 
swine flu, their perceptions about the efficacy of 
different protective actions or their level of worry 
about their possibility of catching swine flu.
These studies therefore assessed changes in the 
survey data over time (study 1) and the cross-
sectional associations within the survey data at 
specific points during the outbreak (studies 2 and 
3). Our approach to these analyses was informed 
by existing psychological models suggesting that 
worry about a health risk and perceptions about 
the efficacy of protective behaviours are important 
factors determining whether an individual will 
perform a given behaviour in response to a health 
threat.13
Our research arose from collaborative 
work between the Department of Health’s 
Communications Directorate and the Behaviour 
and Communications subgroup of the UK’s 
Scientific Pandemic Influenza Committee, which 
reported to the Scientific Advisory Group in 
Emergencies during the outbreak (see Appendix 1 
for our initial protocol). Analyses were led by the 
research team of psychologists and a statistician, 
with regular consultations with colleagues in 
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Key points
•  Members of the public get much of their 
information about health risks from the mass 
media. How the media report a given health 
risk therefore has the potential to affect how 
the public perceive it.
•  Using aggregate data from 36 UK national 
telephone surveys, this study demonstrated 
that a correlation existed between the volume 
of media reporting about swine flu at any given 
time point and the number of people worried 
about the possibility of catching it. However, 
this association was only observable during the 
first wave of the outbreak during the summer 
of 2009. No such associations existed before 
swine flu had become established in the UK 
or during the second (winter) wave of the 
outbreak.
•  In future outbreaks involving a prolonged risk 
to the public’s health, attempting to keep the 
media’s attention focused on the outbreak is 
unlikely to maintain public concern about the 
risk over the medium to long term and hence 
their motivation to adhere to recommended 
protective behaviours. Other strategies may 
need to be used to maintain the public’s 
motivation.
Introduction
Members of the public are regularly exposed 
to health-related information from multiple 
sources, including friends and family, the 
internet, commercial advertising and health-
care professionals. Most of the health-related 
information that people receive, however, is 
obtained from television, radio and the print 
media.14,15 Reporting by these news sources has 
long been recognised as a key factor that can affect 
people’s health-related behaviours and have both 
positive and negative consequences for the public’s 
health.16–22
One way in which the media exert these effects 
is by ‘setting the agenda’. The theory of agenda 
setting suggests that the more coverage an issue 
receives, regardless of the nature of that coverage, 
the more important it becomes to members of 
the public.23,24 Where the issue is a health risk, an 
extension to the theory suggests that the more 
coverage the risk receives then the more concerned 
about it the public will become, regardless of the 
nature of the coverage.25 Numerous studies have 
demonstrated a link between greater exposure to 
media reports about a health issue and concern, 
worry or anxiety about it: examples include anxiety 
about breast cancer,26 disquiet about genetically 
modified foods,27 fear of avian influenza28 or worry 
about a cryptosporidium outbreak.29 Whether 
such effects persist during a sustained period of 
reporting is less certain. Two previous studies have 
assessed the impact of media coverage about severe 
acute respiratory syndrome (SARS) or the 2001 US 
anthrax attacks on distress or behaviour change.9,30 
In both studies, while media coverage in the early 
stages of the incident strongly predicted emotional 
or behavioural responses, media coverage in the 
later stages had little impact.
The content of media reporting about a risk may 
also affect how the public reacts to it. The theories 
of ‘second-level agenda setting’ and the closely 
related concept of ‘framing’31 suggest that those 
attributes of an issue that are made particularly 
salient by the media, or which are used to place an 
issue in context, can affect how people perceive it.24 
For health risks, there is a tendency for the media 
to make salient those attributes which are known 
to cause greater concern among the public or to 
reduce the perceived credibility or competence 
of the Government. Examples of such attributes 
are a hazard’s adverse effects on children, its fatal 
consequences, and disagreement or uncertainty 
among scientific experts about the nature of the 
risk.32–34 Conversely, portrayal of a risk as having 
been deliberately exaggerated by politicians, 
scientists or the media may increase scepticism 
among the public as to the true importance of the 
issue and result in decreased levels of concern.35,36
The 2009 outbreak of swine flu was accompanied 
by extensive reporting by the UK news media.36,37 
Chapter 2  
Study 1: The influence of the media on 
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In this study, we assessed whether the quantity of 
media reporting over the period of the outbreak 
was associated with changes in the number of 
people who reported being worried about the 
possibility of catching swine flu. We also sought 
to assess whether the amount of media reporting 
that specifically related to children, deaths, 
scientific uncertainty or disagreement, or which 
portrayed swine flu as an overexaggerated risk, was 
associated with levels of worry. Because swine flu 
was portrayed as a particular risk to children, we 
also conducted subgroup analyses to examine the 
relationship between media reporting and worry 
for survey respondents who had children in their 
households. As secondary outcomes, we assessed 
whether media reporting was associated with being 
satisfied with the amount of information available 
about swine flu, having heard a lot recently about 
swine flu, believing that too much fuss had been 
made about the risk of swine flu or believing that 




Thirty-six telephone surveys were conducted 
between 1 May 2009 and 10 January 2010 by the 
Ipsos MORI Social Research Institute on behalf 
of the UK Department of Health. Each collected 
data over a 3-day period. The first five surveys 
were run with less than 2 days between them. 
Subsequent surveys were run weekly and then 
fortnightly. Random digit dialling and proportional 
quota sampling were used to ensure that each 
sample was demographically representative of 
the UK population, as determined by the most 
recent Census data, with quotas based on age, 
gender, geographical region and social grade.38 
To be eligible for a survey, respondents had to be 
16 years or over and speak English. Each survey 
was introduced to respondents as being ‘a national 
survey covering a variety of subjects’. Any other 
subjects were covered after the flu-related questions 
had been asked. The questions included in the 
surveys changed as the pandemic progressed, with 
time for completion ranging from 8 to 15 minutes.
The first survey (1–3 May 2009) had a sample size 
of 1173. All others had sample sizes of between 
1047 and 1070. These sample sizes provided a 
sampling error of about plus or minus 3% for each 
survey. The total sample size for all 36 surveys was 
38,182. Response rates for each survey, calculated 
as the number of completed interviews divided by 
the total number of people spoken to regardless of 
eligibility, were in the region of 8–11%. These are 
typical for surveys of this nature.35,39,40
Survey questions
Participants in all surveys were told that ‘swine flu 
is a form of influenza that originated in pigs but 
can be caught by, and spread among, people’ and 
were then asked ‘how worried, if at all, would you 
say you are now about the possibility of personally 
catching swine flu?’ Possible answers were ‘very 
worried’, ‘fairly worried’, ‘not very worried’ and 
‘not at all worried’.
Participants were also asked ‘how satisfied 
or dissatisfied are you with the amount of 
information available to you about swine flu, from 
any source?’ Responses of ‘very satisfied’, ‘fairly 
satisfied’, ‘neither satisfied nor dissatisfied’, ‘fairly 
dissatisfied’ or ‘very dissatisfied’ were recorded.
Participants were asked ‘please tell me whether you 
agree or disagree with the following statement: too 
much fuss is being made about the risk of swine 
flu’. Responses of ‘strongly agree’, ‘tend to agree’, 
‘neither agree nor disagree’, ‘tend to disagree’ and 
‘strongly disagree’ were allowed.
Perceptions of governmental preparedness were 
assessed by asking ‘how well prepared do you think 
the Government is for a swine flu pandemic?’ 
Possible responses were ‘very well prepared’, ‘fairly 
well prepared’, ‘not very well prepared’ and ‘not at 
all well prepared’.
In five surveys conducted between 1 May and 17 
May 2009, participants were asked ‘how much have 
you heard about swine flu’, with possible responses 
being ‘a lot’, ‘a moderate amount’, ‘a little’ or 
‘nothing at all’. A similar question was then 
introduced in 22 surveys between 24 July 2009 and 
10 January 2010, in which participants were asked 
‘how much have you heard about swine flu in the 
past week?’, with responses of ‘a great deal’, ‘a fair 
amount’, ‘not very much’ or ‘nothing at all’ being 
allowed. For these later surveys, participants who 
reported having heard anything about swine flu 
in the past week were asked where they had heard 
this information. Responses were coded as relating 
to advertising (in newspapers or on television), 
news coverage (in local or national newspapers, on 
television or on radio), via a general practitioner 
(through a GP’s surgery or a letter from the GP), 
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In addition to a range of other personal and 
demographic questions, all participants were asked 
to state how many, if any, children under the age of 
16 years were in their household.
All questions allowed participants to give a 
response of ‘don’t know’. ‘Don’t know’ responses 
accounted for no more than 1% of responses to 
the ‘worry’ and ‘how much have you heard’ items 
in any given survey, and no more than 3% for the 
‘too much fuss’ and ‘satisfaction with the amount 
of information available’ items. The item relating 
to government preparedness was the hardest 
for participants to answer, with between 4% and 
13% of respondents replying ‘don’t know’ in each 
survey. We excluded ‘don’t know’ responses from all 
analyses.
Media coverage
We assessed media coverage using software 
supplied by Meltwater News (http://meltwaternews.
com). All searches were restricted to the internet 
sites of 11,132 UK-based news sources. These 
sources included a mix of national and regional 
newspapers, magazines, trade journals, television 
and radio stations and internet news providers. 
Searches were performed for the start dates of the 
36 surveys.
As an indicator of the total amount of coverage 
devoted to swine flu we searched for any stories 
that contained the words ‘swine flu’, ‘pandemic’ 
or ‘H1N1’ in their opening paragraph. To 
assess the number of stories in which children 
were specifically linked to swine flu, we added a 
requirement that stories must include a word such 
as ‘child’, ‘baby’, ‘pupil’ or ‘school’ in the title. 
Similarly, to identify stories that discussed deaths 
relating to swine flu we added a requirement that 
the story must include a word such as ‘death’, 
‘dies’ or ‘dead’ in its title. Stories relating to 
uncertainty or disagreement were identified as 
those which included the following terms, or 
common variations, in their title: ‘contradiction’, 
‘muddle’, ‘disagree’, ‘uncertain’, ‘controversy’, 
‘debate’, ‘doubt’, ‘argument’, ‘confusion’, 
‘inconsistent’ or ‘critic’. Stories relating to the 
exaggeration of swine flu were identified as those 
that included variations on the following terms in 
the title: ‘alarmist’, ‘hype’, ‘hysteria’, ‘exaggerated’, 
‘overplayed’, ‘overreacting’, ‘over the top’, 
‘overstated’, ‘overblown’, ‘embellished’, ‘inflated’ or 
‘sensationalised’. The exact searches used are given 
in Appendix 2.
In order to describe the type of reporting occurring 
on the start date for each survey, we also conducted 
a separate search using the Nexis database (www.
lexisnexis.com/uk/nexis) to identify all UK-based 
national or regional newspaper stories with the 
terms ‘swine flu’, ‘H1N1’ or ‘pandemic’ in their 
title. A random sample of 30 stories was selected 
for each day to generate a short synopsis of the 
main aspects of media reporting.
Potential confounders
Because any association between public concern 
about swine flu and media reporting about it 
might simply reflect the changing severity of the 
outbreak, we obtained data on hospitalisations 
from swine flu in England as an objective marker of 
outbreak severity. These data were obtained from 
the Health Protection Agency41 and reflected the 
number of new patients admitted to hospital with 
suspected swine flu over a 7-day period.
Analyses
All media variables had a large positive skew, 
because of a small number of dates on which there 
was an unusually high level of media reporting. 
For our analyses, we transformed these data by 
adding 1 and taking the natural log. For the survey 
data we grouped together participant responses 
of ‘very worried’ and ‘fairly worried’ about the 
possibility of catching swine flu, ‘strongly agree’ 
and ‘tend to agree’ about too much fuss having 
been made, answers that the Government was ‘very 
well prepared’ or ‘fairly well prepared’, and answers 
that the participant was ‘very satisfied’ or ‘fairly 
satisfied’ with the amount of information available 
about swine flu. For worry, although responses of 
‘very worried’ might have reflected qualitatively 
different underlying mechanisms than responses 
of ‘fairy worried’, in practice the data for these two 
responses showed similar changes over time.
A consistent time interval between the data was 
required for our analyses. We therefore excluded 
results from the second and fourth surveys, and 
from the last three surveys to ensure that those 
surveys that were included had a gap of roughly 
1 week between them. Most analyses were therefore 
based on data from 31 surveys. We excluded all 
of the May results for the question relating to the 
amount heard about swine flu, because excluding 
the second and fourth surveys left only three 
results for May followed by a lengthy gap until the 
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therefore analysed for 19 surveys. Results from all 
surveys were plotted on the figures given below.
For the associations between survey data and 
hospitalisation or media data, we used regression 
models with autoregressive moving average 
disturbances. Here the dependent variable is 
regressed on the independent variables(s) as in 
a normal regression model but an autoregressive 
integrated moving average (ARIMA) model is fitted 
to the residuals to take into account the time series 
nature of the data. Although some of the variables 
are non-stationary, the residuals broadly meet the 
required assumptions, allowing this approach. For 
each dependent variable, diagnostic plots were 
examined and suggested low-order autoregressive 
modes with either one or two terms. The final 
model was selected based on the lowest Akaike’s 
information criterion: an AR(1) model was the best 
fitting for all of the variables. Associations between 
the survey variables were then assessed using a 
likelihood ratio test comparing an AR(1) model 
with no independent variable and an AR(1) model 
with a survey variable as the independent variable. 
Associations between the media variables were 
tested using Kendall’s non-parametric correlation.
Subgroup analyses were conducted for worry data 
obtained from people who had children aged 
under 16 years of age in the household (between 
21.7% and 27.9% of respondents in each survey).
Results
Changes in outcome measures 
over the course of the outbreak
Figure 1 shows the percentages of people within 
each survey who reported being worried about the 
possibility of catching swine flu, agreed that too 
much fuss had been made about the risk of swine 
flu, felt that the Government was well prepared 
for a pandemic, were satisfied with the amount of 
information available about swine flu and reported 
having heard a lot or a moderate amount about 
swine flu.
The percentage of people who were satisfied 
with the amount of information available or who 
felt that the Government was well prepared for 
a pandemic ranged from 77.6% to 88.4% and 
from 66.4% to 81.7%, respectively. Levels of 
worry showed larger fluctuations in the first half 
of the data collection period, rising from initially 
low levels (9.6–16.6% during May), to a peak of 
19.3% in mid-June immediately following the 
[1b]
declaration of a full pandemic by the World Health 
Organization, and a second peak of 32.9% in 
mid-July at the height of the summer wave of the 
outbreak. Following the summer wave, levels of 
worry then remained more stable from the end 
of August onwards, although smaller increases 
coinciding with the start of the winter wave of 
the outbreak and the start of the vaccination 
campaign were observed. Reports of the amount 
heard about swine flu showed the most dramatic 
changes, from initially high levels with over 90% 
of respondents reporting that they had heard ‘a 
lot’ or a ‘a moderate amount’ dropping to 11.4% 
having heard ‘a great deal’ or ‘a fair amount’ by 
early January 2010. Three noticeable peaks in ‘how 
much heard’ were observed in late September, 
late October and late November. These appeared 
to coincide with the winter wave of swine flu, the 
start of the swine flu vaccination campaign and the 
extension of the vaccination campaign to young 
children, respectively.
Table 1 shows the associations between the 
aggregate survey data. Overall, a higher level 
of worry about the possibility of catching swine 
flu tended to occur at the same time as lower 
satisfaction with the amount of information 
available about swine flu and having heard more 
about swine flu. Higher levels of belief that the 
Government was very or fairly well prepared for a 
pandemic were associated with greater satisfaction 
with the amount of information available.
Participants who had heard something about swine 
flu had mostly received their information from 
the mainstream news media (n = 13,581, 74.7%), 
followed by friends, family or work (n = 3579, 
19.7%), advertisements (n = 1959, 10.8%), the 
internet (n = 1426, 7.8%) and GPs (n = 846, 4.7%).
Changes in media reporting and 
hospitalisations
The general themes in media reporting on the 
start dates of each survey are summarised in 
Appendix 3. Overall, the media were consistent 
in characterising swine flu as a mild illness for 
most people. More specific themes changed over 
time. Throughout most of May, media reports 
about UK cases of swine flu typically described 
their connection to Mexico or the USA, either as a 
result of travel or through contact with a returned 
traveller. This trend was no longer apparent by 
early June, as the number of tertiary cases or cases 
with no known history of travel or contact with 
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How much heard about
swine flu
TABLE 1  Associations between the aggregate survey data
Predictor variable
Dependent variable
Very or fairly 
worried about 
the possibility of 
catching swine flu
Strongly agree 
or agree that too 
much fuss has been 
made about swine 
flu
Believe that the 
Government is very 
well prepared or 
fairly well prepared 
for a pandemic
Very satisfied or 
fairly satisfied with 
the amount of 
information available 
about swine flu




χ2(1) = 2.0, p = 0.2, 
coeff. = -0.3
χ2(1) = 0.1, p = 0.8, 
coeff. = 0.1
Satisfaction 
with amount of 
information available
χ2(1) = 12.1, p < 0.001, 
coeff. = -0.8
χ2(1) = 3.6, p = 0.058, 
coeff. = 0.4
χ2(1) = 5.1, p = 0.024, 
coeff. = 0.6
Heard a lot about 
swine flu
χ2(1) = 22.5, p < 0.001, 
coeff. = 0.2
χ2(1) = 1.1, p = 0.3, 
coeff. = 0.0
2(1) = 2.1, p = 0.1, 
coeff. = -0.1
χ2(1) = 1.9, p = 0.2, 
coeff. = 0.0
coeff., coefficient.
FIGURE 1  Changes over time in survey data.
‘firsts’, such as the first cases occurring in local 
areas or the first instance of person-to-person 
transmission in the UK. As cases increased during 
the summer wave of the outbreak, media reporting 
started to focus on issues relating to Government 
strategy, the capacity of the NHS, the suitability of 
the newly set up National Pandemic Flu Service, 
and the safety and efficacy of antiviral medications. 
From the start of August, the issue of swine flu 
vaccination became more prominent, with concerns 
raised about the vaccine’s safety, efficacy and 
availability, the information given about the order 
in which it would be provided to different sections 





































































































































FIGURE 2  Media reporting and number of new hospitalisations from swine flu.
Figure 2 shows the changes in media reporting 
over time in terms of the total number of stories 
relating to swine flu and the number relating to 
children, death, uncertainty or exaggeration. 
Figure 2 also shows the changes in the number of 
new hospitalisations from swine flu reported to 
the Health Protection Agency. The total volume 
of media reporting started at a high level on 1 
May, but decreased rapidly. After a small spike 
in reporting, which related to the World Health 
Organization’s declaration of a full pandemic on 11 
June, two main peaks in reporting were observed, 
which largely coincided with the increased 
prevalence of swine flu during the summer and 
winter months. There was relatively little reporting 
that specifically focused on children or deaths. 
Those reports mentioning death showed a similar 
pattern to the total volume of coverage, with 
increases coinciding with the peaks of the outbreak. 
Articles mentioning children showed two main 
peaks: on 5 May following the reporting of the 
closure of two schools in London and on 7 August 
during discussions on whether or not to vaccinate 
school children. Levels of reporting relating 
to uncertainty or exaggeration were too low to 
be analysed and were dropped from all further 
analyses.
The association between survey 
outcomes and media reporting
Table 2 shows the associations between the survey 
and hospitalisation data, and between the survey 
and media data adjusting for hospitalisations. 
Across the whole epidemic, the percentage of 
people reporting worry about the possibility of 
catching swine flu correlated with the number of 
hospitalisations recorded that week [χ2(1) = 8.2, 
p = 0.004, coefficient = 0.04], the total volume 
of reporting relating to swine flu after adjusting 
for hospitalisations [χ2(1) = 6.6, p = 0.010, 
coefficient = 2.6] and the total number of stories 
relating to death after adjusting for hospitalisations 
[χ2(1) = 4.3, p = 0.038, coefficient = 1.0]. 
Restricting the worry data to that obtained from 
participants with children in the house did not 
affect the pattern of results. There was no effect 
of the volume of reporting relating to children 
adjusting for hospitalisations [χ2(1) = 0.9, p = 0.3, 
coefficient = 0.8].
Adjusting for hospitalisations, lower volume of 
reporting about swine flu was associated with 
greater satisfaction with the amount of information 
available [χ2(1) = 6.0, p = 0.014, coefficient = -2.0], 
and fewer stories relating to death was associated 
with more frequent perceptions that too much 
fuss had been made about the risk of swine flu 
[χ2(1) = 4.7, p = 0.030, coefficient = -1.0]. How 
much someone had heard about swine flu in 
the past week was associated with the number of 
hospitalisations for swine flu [χ2(1) = 7.7, p = 0.006, 
coefficient = 0.19].
The significant associations we identified between 
the survey data and reporting relating to children 
or death might have reflected the fact that both 
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TABLE 2  Associations between survey data and number of hospitalisations from swine flu or media reporting about swine flu
No. of new 
hospitalisations that 
week from swine flu
Total no. of  
storiesa
No. of stories 
relating to childrena
No. of stories 
relating to deatha
Worry about the 
possibility of catching 
swine flu
χ2(1) = 8.2, p = 0.004, 
coeff. = 0.04
χ2(1) = 6.6, p = 0.010, 
coeff. = 2.6
χ2(1) = 0.6, p = 0.4, 
coeff. = 0.0
χ2(1) = 4.3, p = 0.038, 
coeff. = 1.0
Too much fuss is 
being made about 
the risk of swine flu
χ2(1) = 0.3, p = 0.6, 
coeff. = -0.01
χ2(1) = 0.8, p = 0.4, 
coeff. = -1.1
χ2(1) < 0.1, p = 0.8, 
coeff. = 0.1





χ2(1) < 0.1, p = 0.9, 
coeff. = 0.00
χ2(1) = 0.1, p = 0.8, 
coeff. = 0.3
2(1) < 0.1, p = 0.9, 
coeff. = 0.1
χ2(1) < 0.1, p = 0.9, 
coeff. = 0.0
Satisfaction 
with amount of 
information available
χ2(1) = 0.2, p = 0.6, 
coeff. = 0.00
χ2(1) = 6.0, p = 0.014, 
coeff. = -2.0
χ2(1) = 1.4, p = 0.2, 
coeff. = -0.7
χ2(1) = 1.0, p = 0.3, 
coeff. = -0.4
How much have you 
heard about swine flu 
in the past week?
χ2(1) = 7.7, p = 0.006, 
coeff. = 0.19
χ2(1) = 0.7, p = 0.4, 
coeff. = 4.9
χ2(1) = 0.2, p = 0.7, 
coeff. = -1.1
χ2(1) = 3.0, p = 0.083, 
coeff. = -4.5
a  Adjusting for number of hospitalisations.
and to death (τb = 0.51, p < 0.001) were correlated 
with the total volume of reporting. We investigated 
this by calculating additional models to test 
whether adjusting for the total volume of reporting 
affected the relevant associations shown in Table 2. 
With worry about the possibility of catching swine 
flu as the dependent variable, adding the number 
of stories relating to death to a model that already 
included the total number of stories did not 
significantly add to the effect [χ2(1) = 1.6, p = 0.2]. 
Similarly, with perceptions of too much fuss as the 
dependent variable, adding the number of stories 
relating to death to a model that already included 
the total volume of reporting as an independent 
variable did not significantly improve the model 
[χ2(1) = 3.8, p = 0.053].
Figure 3 shows changes over time in worry about 
the possibility of catching swine flu, hospitalisation 
and the total amount of reporting. On the basis 
of visual inspection, we split the data into three 
periods: a first period in which a large volume 
of media reporting existed but without any 
substantial spread of swine flu in the community 
and two further periods reflecting the two peaks 
of the outbreak (see Figure 3). Although there were 
insufficient data to assess the relevant associations 
in the first period, the total volume of media 
reporting was positively associated with worry 
about the possibility of catching swine flu in the 
second and third periods (Table 3). After adjusting 
for the number of hospitalisations, however, this 
association remained only in the second period 
[χ2(1) = 6.8, p = 0.009, coefficient = 6.9].
Discussion
Our results show that public worry about the 
possibility of catching swine flu remained at 
relatively low levels throughout the outbreak. These 
levels showed some fluctuation, however, and were 
generally associated with the amount of media 
reporting about swine flu even after controlling 
for the potentially confounding influence of the 
changing nature of the outbreak.
The influence of total volume of 
reporting
The data relating to the outbreak’s summer wave 
were largely consistent with a theory suggesting 
that the total volume of reporting plays an 
important role in predicting levels of public 
concern.25 Indeed, across the outbreak as a whole, 
quantitative changes in more specific aspects of 
media reporting, such as coverage relating to 
children or to deaths, were not associated with 
changes in worry about the possibility of catching 
swine flu after we adjusted for the severity of the 
outbreak and for the total volume of reporting. 
Although previous research has suggested that the 
personal relevance of a news story is a key factor in 
determining whether someone will pay attention 
















































































































































































































FIGURE 3  Changes over time for hospitalisations, media reporting and worry.
TABLE 3  Association between worry data and total volume of reporting during the summer (period 2) and winter (period 3) waves of 
the outbreak
Total no. of stories Total no. of storiesa
Worry about the possibility of 
catching swine flu (period 2)
χ2(1) = 13.1, p < 0.001, coefficient = 11.0 χ2(1) = 6.8, p = 0.009, coefficient = 6.9
Worry about the possibility of 
catching swine flu (period 3)
χ2(1) = 5.2, p = 0.023, coefficient = 3.2 χ2(1) = 1.4, p = 0.2, coefficient = 1.1
a  Adjusting for the no. of hospitalisations.
reporting held true even for the effects of child-
related reporting on participants who had children 
in their household.
This support for the quantity of coverage theory 
did not hold for every stage of the outbreak, 
however. In particular, it was notable that the 
earliest stage of the outbreak had the highest 
levels of media reporting yet relatively low levels 
of worry about the possibility of catching swine flu. 
One possible explanation for the apparent lack of 
association during this period is that at the time 
media reporting did not contain many examples of 
people in the UK being affected by swine flu unless 
they had some form of contact with the outbreak 
in Mexico.43 This may have led many members of 
the public to conclude that swine flu was unlikely to 
be a risk to them. Previous research has suggested 
that a degree of geographical proximity may be 
required before people feel that a risk applies to 
them.44 This may be particularly true for media 
coverage relating to infectious disease outbreaks, as 
the UK press has a history of reporting emerging 
infectious diseases, such as avian influenza, SARS 
and Ebola fever, which subsequently failed to 
become a risk to most people in the UK.
Levels of worry about the possibility of catching 
swine flu during the winter wave of the swine flu 
outbreak also failed to show any robust association 
with the total volume of media reporting. In 
part, this may reflect the fact that by the time the 
winter wave had arrived, members of the public 
had already built up a coherent understanding of 
the illness and of the outbreak, something which 
additional reporting did little to change. The 
decreased level of worry during the second wave 
suggests that the public had habituated to flu-
related messages and/or that their experience had 
demonstrated that worst-case scenarios had not 
occurred. It may also be that changes in the nature 
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lack of an association, with a large proportion of 
the swine flu-related coverage during the winter 
period discussing the risks, benefits and roll-out of 
the swine flu vaccination rather than the impact of 
the disease itself.
The influence of key events
Although the total volume of media reporting did 
not show any clear association with worry about the 
possibility of catching swine flu during the winter 
period, examination of where changes in survey 
data occurred suggested that specific developments 
in the pandemic, such as the start of the winter 
wave of infections, the start of the vaccination 
campaign and discussions about the vaccination 
of children, did appear to be associated with an 
increase in the proportions of people who had 
recently heard information about swine flu and who 
were worried about the possibility of catching it. 
Even several months into the pandemic, key events 
were still able to generate increased concern.
One event that did not seem to trigger an increase 
in worry about the possibility of catching swine flu 
was the first death in the UK. This is inconsistent 
with reports from other countries.45 It is possible 
than any genuine effect of this event was masked 
by a greater effect produced by the World Health 
Organization’s statement that a full pandemic had 
begun 4 days previously. Alternatively, any effect of 
the first death may have subsided over the 4-day 
interval, which occurred before data collection 
began for the next survey wave. Other notable 
events that might be expected to trigger increased 
worry, such as the UK’s first case of swine flu, the 
move by the World Health Organization to phase 
5 of its pandemic alert system, and the first case 
of swine flu in the UK resulting from transmission 
within the community, occurred either before or on 
the start date of the first survey, preventing us from 
examining their effects.
Changes in non-worry variables
Aside from worry about the possibility of catching 
swine flu and the amount of information heard 
about swine flu, the other survey data were 
notable for their relative stability. Satisfaction 
with the amount of information available about 
swine flu and belief that the Government was 
well prepared for a pandemic showed little 
fluctuation and remained at relatively high levels 
throughout. It may be that this stability reflected 
the general lack of worry about the outbreak, 
which restricted any fluctuation in these variables 
to the minority of people who were worried. With 
little motivation to actively seek out information, 
it makes sense that most people were satisfied with 
the amount of information available to them. It 
is also understandable that most people were not 
overtly critical of governmental preparedness for 
a swine flu pandemic, given that they themselves 
did not believe swine flu to be particularly 
concerning. Perceptions that too much fuss had 
been made were also relatively stable, although 
some reductions that coincided with the summer 
and winter waves of the outbreak were observed. 
The relative stability of this variable suggests that 
this perception was determined by factors that 
were not readily amenable to change, for example 
an already established scepticism regarding the 
credibility of health warnings issued by the media 
or the Government.46
Methodological limitations
Several methodological limitations should be borne 
in mind when considering these results:
•  First, and most importantly, because they were 
based on aggregate data, our analyses ran the 
risk of falling prey to the ecological fallacy.47 
While our results indicate that periods of high 
reporting tended to coincide with high levels 
of worry about the possibility of catching 
swine flu among the community, this does not 
necessarily imply that the same correlations 
existed on an individual level.
•  Second, our measures of the quantity of media 
reporting were not ideal. It is likely that we 
missed some coverage, particularly for news 
stories that were broadcast on television or 
radio. Many of these stories will not have been 
catalogued by the database we used for our 
searches. Given that television and radio are 
widely used, this will have reduced the accuracy 
of our media measures. We were also unable to 
produce a metric to represent the amount that 
each story had been viewed, listened to or read. 
This would have resulted in a more accurate 
estimate of the effect of media coverage than 
simply calculating the total number of stories 
present on any given day. A more detailed 
content analysis of reporting by specific UK 
newspapers, coupled with individual-level data 
on the newspaper reading habits of the survey 
participants, will allow a more fine-grained 
analysis to be conducted at a later date.
•  Third, our use of hospitalisation data as an 
objective marker of outbreak severity was 
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number of people with swine flu, this measure 
may also have been affected by changes in 
doctor and patient behaviour as a result of 
changing information, perceptions or concerns 
about the illness.48 However, alternative 
measures, such as the volume of calls to a 
telephone helpline or the number of GP 
consultations relating to influenza-like illness, 
were even more likely to be affected by levels 
of worry in the community,7,45 whereas the 
number of deaths from swine flu were too low 
to be a useful marker.
•  Fourth, the power of our analyses was restricted 
by the number of surveys that we were able 
to include. In particular, this may have had 
implications for those analyses that were 
restricted to data collected during the winter 
period of the outbreak. These analyses were 
based on only 12 surveys.
•  Fifth, the generalisability of our findings 
to other countries or other, more severe, 
outbreaks cannot be assumed. It is conceivable, 
for example, that at higher levels of threat and 
worry, the association between media coverage 
and worry might disappear, or even reverse. 
Similarly, in situations where media reporting 
diverges more dramatically from the official 
government position, it is possible that media 
reporting will have a larger impact on levels 
of uncertainty or worry among the public. 
Cross-cultural difference in terms of patterns of 
media use or perceptions of the trustworthiness 
of the media may also limit the generalisability 
of our findings.
Conclusions
Despite these methodological caveats, our results 
suggest that once a new risk has arrived in a 
country, the volume of media reporting about 
it will help to determine changes in the level of 
concern among members of the public. Once 
the risk has become more familiar, however, this 
association may be weakened. Given that worry 
about a risk is an important factor that motivates 
people to take protective actions13 and that the 
use of recommended protective actions can fade 
over time during an infectious disease outbreak,49 
maintaining a degree of public concern about 
a new risk might be an important medium-
term strategy for public health bodies that wish 
to promote the use of particular protective 
behaviours. Our results imply that attempting to 
influence the volume of media reporting about 
a new risk may become a less productive way of 
achieving this as public familiarity with the risk 
grows. Nonetheless, the occurrence of key events 
may continue to trigger increased levels of worry, 
and potentially uptake of protective behaviours, 
even several months after a new risk has emerged.
In terms of the aspects of media reporting that 
might be the most important to engage with or 
monitor in any future infectious disease outbreak, 
our results suggest that the traditional news 
media remain the source most used by the public 
in obtaining information about public health 
incidents. About 75% of survey respondents who 
had heard anything about swine flu reported 
having heard this information via local or national 
newspapers, television or radio. In comparison, 
despite a growing interest in the use of the internet 
to convey information to the public,50 only 8% 
of the public reported having seen information 
on the internet. While 70% of UK households 
have internet access,51 there is clearly some way 
to go before this can become the main route of 
information transmission between the Government 
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Key points
•  Within the UK, vaccination against swine 
flu was restricted to specific priority 
groups. Although wider vaccination of the 
general public was discussed, it was never 
implemented.
•  Analysis of survey data collected prior to the 
start of the swine flu vaccination campaign 
suggested that only 56.1% of the general 
population were likely to have accepted the 
vaccine if offered it. Strong predictors for being 
likely to accept it were being worried about the 
possibility of personally catching swine flu, or 
being worried about the possibility of one’s 
children catching it, and disagreeing that too 
much fuss had been made about the risk of 
swine flu. Predictors for being more likely to 
accept the seasonal flu vaccine as a result of 
swine flu were similar, but also included the 
misperception that the seasonal flu vaccine 
would protect against swine flu.
•  If a vaccine needs to be given to the general 
public during a future infectious disease 
outbreak, messages that highlight people’s 
concerns or worries about the outbreak may be 
effective in improving uptake. Communications 
that emphasise the effectiveness of the vaccine 
in protecting against the disease are also likely 
to be effective.
Introduction
Within the UK, vaccination against swine flu 
began to be provided to priority groups from 21 
October 2009. These groups consisted of frontline 
health and social care staff, people in clinical 
at-risk groups for seasonal influenza, pregnant 
women and household contacts of people with 
compromised immune systems. Other members of 
the public were also considered for vaccination at a 
later date,52 although this policy was never put into 
practice. At the time, efforts to increase the uptake 
of the seasonal flu vaccine were also renewed.53
Maximising the uptake of either vaccine would 
have reduced the health and economic impact of 
influenza during the pandemic,54 but it is unclear 
what uptake rates would have been possible. In 
the UK, uptake of the seasonal flu vaccine for 
people aged 65 or over was 74.1% in 2008, close 
to World Health Organization targets;55 whether 
the focus on swine flu during 2009 increased this 
rate is currently uncertain. Given that swine flu 
was a relatively mild illness for most people, it 
is possible that had the swine flu vaccine been 
offered to the general public, its uptake would 
have been relatively low.56,57 Furthermore, while 
confidence in the Government’s handling of the 
outbreak appears to have been high35 and might 
be expected to have improved compliance with 
official recommendations concerning vaccination,58 
the perception by some members of the public that 
journalists, scientists and other commentators had 
overexaggerated the risks of swine flu may have 
partly counteracted this effect.35,59
Specific perceptions concerning the nature of 
the swine flu outbreak may have affected desire 
for vaccination. For example, research conducted 
during the SARS outbreak of 2003 suggested 
that changes in media reporting relating to the 
incidence, prevalence and location of cases had an 
effect on levels of anxiety and other health-related 
behaviours.9,19,60 Although the impact of mass 
media campaigns on vaccine uptake has previously 
been documented,20,61 few studies have assessed 
whether the way in which an infectious disease 
outbreak is reported or perceived affects desire for 
vaccination.21
In this study, we analysed data from the telephone 
surveys commissioned by the Department of 
Health to identify variables associated with the 
2009 swine flu outbreak that might encourage 
people to receive vaccination. We assessed the 
extent to which worry about the possibility of 
catching swine flu, perceptions of government 
preparedness for swine flu and perceiving that 
too much fuss had been made about the risk of 
Chapter 3  
Study 2: Factors predicting likely acceptance 
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swine flu predicted self-reported likelihood of 
accepting an offer of vaccination against swine flu. 
We also assessed whether the amount and type of 
information heard about swine flu, and satisfaction 
with the amount of information available predicted 
likely uptake. Because we were also interested 
in whether the 2009 outbreak might encourage 
people to receive the seasonal flu vaccine, we 
assessed whether any of these variables were 
associated with a self-reported increase in the 
likelihood of accepting the offer of vaccination 
against seasonal flu as a result of swine flu.
Methods
The surveys
Twenty of the telephone surveys contained relevant 
data for these analyses. These surveys were 
conducted between 8 May and 13 September 2009. 
Their sample sizes varied between 1047 and 1070.
Likely vaccine uptake
Likely uptake of the swine flu vaccine was measured 
in five surveys conducted between 14 August and 
13 September 2009. Participants were asked: ‘The 
government announced recently that a swine flu 
vaccination programme will be rolled out across 
the UK starting this autumn. How likely, if at all, 
are you to take up a swine flu vaccination if offered 
it?’ Possible answers were ‘very likely’, ‘fairly likely’, 
‘not very likely’ and ‘not at all likely’. These were 
divided into ‘likely’ and ‘not likely’ for our analyses.
Likely uptake of the seasonal flu vaccine was 
measured in all 20 surveys from 8 May to 13 
September. Participants were asked whether they 
agreed or disagreed that ‘as a result of swine flu, 
I am now more likely to get the regular winter flu 
jab’. Possible answers were ‘strongly agree’, ‘tend 
to agree’, ‘neither agree nor disagree’, ‘tend to 
disagree’ and ‘strongly disagree’. For our analyses, 
responses were dichotomised into ‘agree’ versus 
‘disagree’. Because the question would have been 
hypothetical for some respondents, particularly 
those who would not usually expect to be offered 
the seasonal flu vaccine, we felt that responses of 
‘neither agree nor disagree’ might have indicated 
either a participant’s uncertainty about being 
vaccinated or the fact that they did not feel the 
question was applicable to them. Rather than 
conflate these two groups, we chose to exclude 
responses of ‘neither agree nor disagree’.
Worry about the possibility of 
catching swine flu, perceiving 
that too much fuss has been 
made, perceptions of government 
preparedness and personal 
contact with swine flu
All participants were asked ‘how worried, if at all, 
would you say you are now about the possibility 
of personally catching swine flu?’ Possible answers 
were ‘very worried’, ‘fairly worried’, ‘not very 
worried’ or ‘not at all worried’. In four surveys 
(conducted from 21 August to 13 September), 
parents of children aged under 16 years were also 
asked how worried they were about the possibility 
of their child or children catching swine flu. 
Participants in all surveys were asked ‘how well 
prepared do you think the Government is for a 
swine flu pandemic? Would you say very well, fairly 
well, not very well, or not at all well prepared?’. 
They were also asked whether they agreed or 
disagreed that ‘too much fuss is being made about 
the risk of swine flu’. Finally, in six surveys (7 
August to 13 September), participants were asked 
whether they, or anyone they knew, had caught 
swine flu.
Information heard about swine 
flu
Participants in eight surveys (24 July–13 
September) were asked ‘how much have you heard 
about swine flu in the past week’, with possible 
responses being ‘a great deal’, ‘a fair amount’, ‘not 
very much’ and ‘nothing at all’. Those who had 
heard anything were asked to describe what they 
had heard. We categorised responses to this open-
ended item as relating to: increased number of 
deaths; increased number of new cases; decreased 
number of new cases; information about vaccines 
or priority groups for vaccination; information 
about antiviral drugs or hygiene measures; and 
suggestions that the number of cases would 
rise later in the year. Three true or false items 
were included relating to vaccines or immunity: 
‘currently, there is no vaccine to protect against 
swine flu’ (true: 14 surveys, 8 May–2 August), ‘if 
swine flu breaks out, most people will have some 
natural immunity to it’ (false: three surveys, 8–17 
May) and ‘the ordinary flu vaccine will protect me 
from swine flu’ (false: 14 surveys, 8 May–2 August). 
All participants were asked about their satisfaction 
with the amount of information available to 
them about swine flu (‘very satisfied’, ‘fairly 
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Personal and health-related 
variables
Personal data collected included: gender, age, 
social grade,38 working status, ethnicity, parental 
status and household size (the number of adults 
or children living at home, including self). For 
ethnicity, although 16 categories were included, the 
sample sizes for many of our analyses prevented 
us from comparing between these categories. We 
therefore separated the 16 categories into ‘white’ 
and ‘ethnic minority’ groups. All participants 
were asked whether their health in general was 
very good or good, fair, or poor or very poor, 
and whether they had any ‘long-standing illness, 
disability or infirmity’. Participants were also asked 
in which region of the UK they lived.
Analyses
We used binary logistic regressions to calculate 
the univariate associations between personal 
and health-related variables and likely uptake 
of vaccination. We calculated a second set of 
regressions for each personal or health-related 
variable, which adjusted for the effects of all other 
personal or health-related variables. In order to 
assess whether coming from a region that had been 
heavily affected by the outbreak affected these 
associations, we recalculated these regressions using 
data from participants who lived only in England 
and adjusting for whether a participant lived in 
one of the two regions of England with the highest 
prevalence rates of swine flu (London and the West 
Midlands).41 This did not noticeably alter any of 
the aORs and is not discussed further.
We used two sets of binary logistic regressions to 
assess the univariate associations between other 
variables and likely uptake of vaccination, and to 
assess the multivariate associations adjusting for 
those personal or health-related variables that were 
found to have significant univariate associations 
with the outcome measure.
Finally, in order to assess the potential role of worry 
in mediating any of the effects that we identified, 
we calculated another set of logistic regressions for 
any variable that showed a significant multivariate 
association with vaccination uptake, including 
worry about the possibility of personally catching 
swine flu as one of the variables for which we 
adjusted.
We maximised the statistical power for these 
analyses by combining data from all surveys that 
included the relevant questions. As different 
questions were used in different weeks, the 
sample sizes for each analysis differed. While the 
frequencies for individual variables obtained for 
these surveys changed over time, we assumed that 
the associations between variables would remain 
constant. In order to check this, we identified 
three periods during the data collection period 
that, we judged, might be qualitatively different 
in terms of public perceptions relating to swine 
flu. Two periods (May–July and August–mid-
September) reflected relatively low levels of activity 
in media reporting, internet searches in the UK 
for the phrase ‘swine flu’62 and GP consultations 
for influenza like-illnesses.41 The other period 
(July–August) reflected higher activity in all three 
parameters. For any univariate analysis that drew 
on data from two or more of these periods, we 
calculated the equivalent odds ratios (ORs) for 
that analysis using only the individual surveys 
closest to the midpoints of the respective periods. 
Wald tests were used to compare the regression 
coefficients obtained for these individual surveys. 
Six associations were found to differ significantly 
over time (data not shown). In all cases but one, 
these differences reflected relatively small changes 
in the strength of the association. An association 
between ethnicity and being more likely to accept 
the seasonal flu vaccine as a result of swine flu 
appeared to display larger changes over time. 
Plotting the relevant OR from each individual 
survey over time showed no readily interpretable 
pattern.
In all analyses, we counted responses of ‘don’t 
know’, ‘unsure’ or ‘neither agree nor disagree’ 
as missing data: such responses typically had low 
frequencies for the predictor variables. For six 
surveys in which the relevant question was asked (7 
August–13 September), we excluded participants 
who reported that they had already had swine flu 
(2–3% of participants in each survey).
Results
Likely vaccine uptake
Out of 5175 eligible respondents questioned 
between 14 August and 13 September, 1642 
(31.7%) reported being very likely to accept the 
swine flu vaccine if offered it, 1263 (24.4%) were 
fairly likely, 1005 (19.4%) were not very likely 
and 1074 (20.8%) were very unlikely; 191 (3.7%) 
said they did not know. Out of 20,999 eligible 
participants interviewed between 8 May and 13 
September, 3506 (16.7%) strongly agreed that as a 
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the seasonal flu vaccine, 2700 (12.9%) tended to 
agree, 3219 (15.3%) neither agreed nor disagreed, 
5865 (27.9%) tended to disagree and 5475 (26.1%) 
strongly disagreed; 234 respondents (1.1%) did not 
know.
Association with personal and 
health-related variables
Tables 4 and 5 show the association between 
personal or health-related variables and vaccine-
related outcomes. After adjusting for all other 
personal or health-related variables, the following 
groups reported being most likely to accept the 
swine flu vaccine if offered it: participants aged 16–
24 (aOR versus those aged 65 or more: 1.6, 95% 
confidence interval 1.1 to 2.4); people from ethnic 
minority groups (aOR 1.9, 1.4 to 2.5); people from 
households of six individuals or more (aOR versus 
those who lived alone: 2.1, 1.2 to 3.6); people who 
rated their health as fair (aOR versus those with 
good or very good health: 1.4, 1.1 to 1.7); and 
people with long-standing illnesses or disabilities 
(aOR 1.5, 1.3 to 1.7). The same groups also 
reported being more likely to accept the seasonal 
flu vaccine as a result of swine flu. In addition, 
participants aged 65 or more, people from social 
groups C2DE, and participants who rated their 
health as poor or very poor were also more likely 
to accept the seasonal flu vaccine (see Table 5 for 
ORs).
Association with worry about the 
possibility of catching swine flu, 
perceiving too much fuss has been 
made, perceptions of government 
preparedness and personal 
contact with swine flu
Controlling for personal and health-related factors, 
the following variables were associated with being 
more likely to accept the swine flu vaccine if offered 
it (Table 6): having higher levels of worry about the 
possibility of your child catching swine flu (aOR 
8.0, 4.6 to 13.9); having higher levels of worry 
about the possibility of personally catching swine 
flu (aOR 4.7, 3.2 to 7.0); disagreeing that too much 
fuss had been made about the risk of swine flu 
(aOR 2.2, 1.9 to 2.7); perceiving the Government 
to be well prepared for swine flu (aOR 1.6, 1.3 to 
1.8); and knowing someone who had had swine flu 
(aOR 1.2, 1.0 to 1.3). All of these variables except 
for perceptions about government preparedness 
and knowing someone who had had swine flu were 
associated with being more likely to accept the 
seasonal flu vaccine as a result of swine flu (Table 7).
[4a]
[3]
Association with information 
heard about swine flu
Tables 8 and 9 show the associations between 
information heard about the outbreak and likely 
vaccine uptake. Adjusting for personal and health-
related variables, only two variables were associated 
with being more likely to accept the swine flu 
vaccine if offered it: being satisfied with the amount 
of information available about swine flu (aOR 
1.5, 1.2 to 1.9) and having recently heard that the 
number of deaths from swine flu had increased 
(aOR 1.3, 1.0 to 1.6). Once personal variables and 
health were controlled for, only satisfaction with 
the amount of information available about swine 
flu (aOR 1.5, 1.1 to 2.0) and believing that the 
seasonal flu vaccine would protect against swine 
flu (aOR 2.4, 2.1 to 2.7) were associated with being 
more likely to get the seasonal flu vaccine as a 
result of swine flu.
Adjusting for worry about the 
possibility of catching swine flu
Controlling for worry about the possibility of 
personally catching swine flu did not substantially 
alter the strength of association for any of the 
significant non-worry-related predictor variables 
(results not shown), other than reducing to 
insignificance for the predictor ‘having heard that 
the number of deaths from swine flu had increased’ 
(aOR 1.0, 0.6 to 1.6).
Discussion
The usefulness of vaccination as a means of 
reducing the overall impact of influenza depends 
on the willingness of members of the public to be 
vaccinated.54 At the time of our data collection 
(14 August–13 September 2009), only 56.1% 
of respondents reported being likely to accept 
the swine flu vaccination if offered it. While 
this figure may have altered following the start 
of the Department of Health’s vaccine-related 
communications campaign, this precampaign 
baseline suggests that ample scope existed for 
interventions to improve uptake. Our identification 
of demographic and psychological predictors for 
increased likelihood of accepting both swine and 
seasonal flu vaccines suggests possible ways of 
developing effective communication campaigns 
in future, and suggests that the same messages 
delivered as part of a single vaccine-related 
communications campaign may be effective in 
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TABLE 4  Association between personal or health variables and being likely to take up swine flu vaccine
Variable levels N (%)
N (%) likely to 
accept vaccine OR (95% CI) aOR (95% CI)a
Sex
Female 2957 (59.3) 1747 (59.1) 1.1 (1.0 to 1.2)  1.1 (1.0 to 1.3)
Male 2027 (40.7) 1158 (57.1) Reference Reference
Age
16–24 435 (8.7) 308 (70.8) 1.5 (1.2 to 1.9) 1.6 (1.1 to 2.4)
25–34 578 (11.6) 360 (62.3) 1.0 (0.8 to 1.3) 1.2 (0.8 to 1.6)
35–54 11677 (33.6) 884 (52.7) 0.7 (0.6 to 0.8) 0.7 (0.5 to 1.0)
55–64 927 (18.6) 511 (55.1) 0.8 (0.6 to 0.9) 0.8 (0.7 to 1.1)
65+ 1367 (27.4) 842 (61.6) Reference Reference
Social grade
C2DE 2225 (44.6) 1334 (60.0) 1.1 (1.0 to 1.3)  1.0 (0.9 to 1.1)
ABC1 2759 (55.4) 1571 (56.9) Reference Reference
Working status
Housewife 241 (4.8) 143 (59.3) 1.2 (0.9 to 1.5) 1.0 (0.7 to 1.4)
Unemployed 173 (3.5) 106 (61.3) 1.3 (0.9 to 1.7) 1.0 (0.7 to 1.5)
Retired 1633 (32.8) 985 (60.3) 1.2 (1.1 to 1.4) 1.0 (0.8 to 1.3)
Student 242 (4.9) 162 (66.9) 1.6 (1.2 to 2.1) 0.9 (0.6 to 1.3)
Other (including disabled) 167 (3.4) 102 (61.1) 1.3 (0.9 to 1.7) 1.0 (0.7 to 1.5)
Working full or part-time 2528 (50.7) 1407 (55.7) Reference Reference
Ethnicity
Other ethnicity 357 (7.2) 260 (72.8) 2.0 (1.6 to 2.6) 1.9 (1.4 to 2.5)
White 4627 (92.8) 2645 (57.2) Reference Reference
Parental status
Has child 16 years or under 947 (23.9) 529 (55.9) 0.9 (0.8 to 1.1) 1.0 (0.8 to 1.2)
Has older child or no children 3022 (76.1) 1730 (57.2) Reference Reference
Household size
Six people or more 97 (2.0) 73 (75.3) 2.1 (1.3 to 3.4) 2.1 (1.2 to 3.6)
Three to five people 1660 (33.5) 978 (58.9) 1.0 (0.9 to 1.2) 1.1 (0.9 to 1.4)
Two people 1802 (36.4) 1017 (56.4) 0.9 (0.8 to 1.0) 0.9 (0.8 to 1.1)
One person 1395 (28.2) 823 (59.0) Reference Reference
General health status
Poor or very poor 350 (7.0) 231 (66.0) 1.5 (1.3 to 1.8) 1.1 (0.9 to 1.5)
Fair 766 (15.4) 507 (66.2) 1.5 (1.2 to 1.9) 1.4 (1.1 to 1.7)
Very good or good 3855 (77.5) 2159 (56.0) Reference Reference
Does participant have any long-standing infirmity or illness?
Yes 1477 (29.7) 960 (65.0) 1.5 (1.3 to 1.7) 1.5 (1.3 to 1.7)
No 3496 (70.3) 1938 (55.4) Reference Reference
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TABLE 5  Association between personal or health variables and being more likely to get seasonal flu vaccine as a result of swine flu
Variable levels N (%)
N (%) more likely to 
accept vaccine OR (95% CI) aOR (95% CI)a
Sex
Female 10283 (58.6) 3720 (36.2) 1.1 (1.0 to 1.2)  1.0 (0.9 to 1.2)
Male 7263 (41.4) 2486 (34.2) Reference Reference
Age
16–24 1584 (9.0) 649 (41.0) 0.5 (0.5 to 0.6) 0.7 (0.5 to 1.1)
25–34 2082 (11.9) 517 (24.8) 0.3 (0.2 to 0.3) 0.4 (0.3 to 0.6)
35–54 5982 (34.1) 1269 (21.2) 0.2 (0.2 to 0.2) 0.3 (0.2 to 0.4)
55–64 3219 (18.3) 1109 (34.5) 0.4 (0.4 to 0.4) 0.5 (0.4 to 0.7)
65+ 4679 (26.7) 2662 (56.9) Reference Reference
Social grade
C2DE 7773 (44.3) 3497 (45.0) 2.1 (2.0 to 2.3) 1.5 (1.3 to 1.7)
ABC1 9773 (55.7) 2709 (27.7) Reference Reference
Working status
Housewife 773 (4.4) 269 (34.8) 1.8 (1.5 to 2.1) 1.1 (0.7 to 1.6)
Unemployed 701 (4.0) 247 (35.2) 1.8 (1.6 to 2.2) 1.2 (0.8 to 1.8)
Retired 5547 (31.6) 2989 (53.9) 4.0 (3.7 to 4.2) 1.1 (0.9 to 1.5)
Student 837 (4.8) 359 (42.9) 2.5 (2.2 to 2.9) 1.2 (0.8 to 1.9)
Other (including disabled) 636 (3.6) 277 (43.6) 2.6 (2.2 to 3.1) 1.2 (0.8 to 1.9)
Working full or part-time 9052 (516) 2065 (22.8) Reference Reference
Ethnicity
Other ethnicity 1277 (7.3) 585 (45.8) 1.6 (1.4 to 1.8) 2.5 (1.9 to 3.4)
White 16269 (92.7) 5621 (34.6) Reference Reference
Parental status
Has child 16 years or under 832 (24.7) 216 (26.0) 0.6 (0.5 to 0.7) 1.0 (0.7 to 1.2)
Has older child or no children 2542 (75.3) 959 (37.7) Reference Reference
Household size
Six people or more 378 (2.2) 169 (44.7) 1.0 (0.8 to 1.3) 2.2 (1.3 to 3.4)
Three to five people 5801 (33.3) 1565 (27.0) 0.5 (0.4 to 0.5) 1.0 (0.8 to 1.3)
Two people 6295 (36.1) 2266 (36.0) 0.7 (0.7 to 0.8) 0.9 (0.7 to 1.1)
One person 4944 (28.4) 2160 (43.7) Reference Reference
General health status
Poor or very poor 1338 (7.7) 719 (53.7) 2.6 (2.3 to 2.9) 1.5 (1.2 to 1.9)
Fair 2733 (15.6) 1316 (48.2) 2.1 (1.9 to 2.3) 1.5 (1.2 to 1.9)
Very good or good 13422 (76.7) 4145 (30.9) Reference Reference
Presence of any long-standing infirmity or illness
Yes 5264 (30.1) 2428 (46.1) 1.9 (1.8 to 2.1) 1.3 (1.0 to 1.5)
No 12224 (69.9) 3756 (30.7) Reference Reference
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TABLE 6  Association between psychological variables and being more likely to take up swine flu vaccine if offered it
Variable levels N (%)a
N (%) likely to 
accept vaccine
Unadjusted OR 
(95% CI) aOR (95% CI)b
Worry about self catching swine flu
Very worried 177 (3.6) 143 (80.8) 5.1 (3.5 to 7.5) 4.7 (3.2 to 7.0)
Fairly worried 624 (12.6) 498 (79.8) 4.8 (3.9 to 5.9) 4.9 (4.0 to 6.2)
Not very worried 1916 (38.6) 1233 (64.4) 2.2 (1.9 to 2.5) 2.3 (2.0 to 2.6)
Not at all worried 2246 (45.3) 1014 (45.1) Reference Reference
Worry about child catching swine flu
Very worried 180 (19.1) 148 (82.2) 9.7 (5.7 to 16.4) 8.0 (4.6 to 13.9)
Fairly worried 301 (32.0) 187 (62.1) 3.4 (2.2 to 5.3) 3.3 (2.1 to 5.3)
Not very worried 328 (34.8) 149 (45.4) 1.7 (1.1 to 2.7) 1.7 (1.1 to 2.7)
Not at all worried 133 (14.1) 43 (32.3) Reference Reference
Too much fuss is being made about the risk of swine flu
Disagree 1351 (29.8) 952 (70.5) 2.1 (1.9 to 2.4) 2.2 (1.9 to 2.5)
Agree 3178 (70.2) 1679 (52.8) Reference Reference
How well prepared is the Government for swine flu?
Well prepared 3423 (75.4) 2100 (61.3) 1.4 (1.2 to 1.6) 1.6 (1.3 to 1.8)
Not well prepared 1118 (24.6) 590 (52.8) Reference Reference
Has anyone you know been ill with swine flu?
Yes 1600 (32.1) 976 (61.0) 1.2 (1.0 to 1.3) 1.2 (1.0 to 1.3)
No 3384 (67.9) 1929 (57.0) Reference Reference
a  Responses of ‘don’t know’, ‘not sure’ or ‘not applicable’ excluded.
b  Adjusting for age, working status, social grade, ethnicity, household size, general health status and chronic illness.
By far the strongest predictors were worry about 
the possibility of personally catching swine flu and, 
for parents, worry about a child catching swine 
flu. Similar associations between emotional and 
behavioural responses to an infectious disease 
outbreak have been observed before.35,60,63 Focusing 
on the more worrying aspects of catching flu, be 
they financial, social or heath, may be one way of 
increasing vaccination rates. However, it should 
be noted that this will depend on the baseline 
level of worry in any population and that there are 
individual differences, so that increasing worry may 
have negative consequences for some members 
of the population. At the levels of worry present 
during this pandemic outbreak, messages intended 
to reassure people about the risks from swine flu 
are unlikely to have a positive impact on vaccine 
uptake.
Conversely, perceiving that too much fuss had been 
made about the risk of swine flu was associated 
with decreased likelihood of accepting either form 
of vaccine. This corresponds well with earlier 
work showing that people who felt that the risks 
from swine flu were being overexaggerated were 
less likely to adopt recommended behaviours 
such as increased hand-washing.35 From a policy 
perspective, no easy short-term answer exists to 
this. Providing an appropriate level of warning and 
advice to members of the public while not being 
perceived as ‘making too much fuss’ is inevitably 
difficult.64 At a minimum, giving sufficient 
assurances to the public that the necessary plans 
and resources are in place to deal with the situation 
does appear to be helpful, with respondents who 
expressed confidence in government preparedness 
being more likely to accept vaccination.
Consistent with studies that have previously 
examined how information provision that 
specifically relates to a particular vaccine can 
affect its uptake,20,61,65,66 this study identified the 
importance of vaccine-specific information. We 
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TABLE 7  Association between psychological variables and being more likely to get seasonal flu vaccine as a result of swine flu
Variable levels N (%)a
N (%) more likely 
to accept vaccine
Unadjusted OR 
(95% CI) aOR (95% CI)b
Worry about self catching swine flu
Very worried 714 (4.1) 441 (61.8) 4.0 (3.4 to 4.7) 4.5 (3.0 to 6.9)
Fairly worried 2372 (13.6) 1203 (50.7) 2.6 (2.3 to 2.8) 3.2 (2.5 to 4.1)
Not very worried 6835 (39.1) 2359 (34.5) 1.3 (1.2 to 1.4) 1.8 (1.5 to 2.1)
Not at all worried 7544 (43.2) 2154 (28.6) Reference Reference
Worry about child catching swine flu
Very worried 164 (19.8) 79 (48.2) 5.3 (2.9 to 9.5) 3.4 (1.8 to 6.4)
Fairly worried 257 (31.0) 67 (26.1) 2.0 (1.1 to 3.5) 1.7 (0.9 to 3.1)
Not very worried 289 (34.8) 51 (17.6) 1.2 (0.7 to 2.2) 1.1 (0.6 to 2.0)
Not at all worried 120 (14.5) 18 (15.0) Reference Reference
Too much fuss is being made about the risk of swine flu
Disagree 6398 (39.6) 2479 (38.7) 1.3 (1.2 to 1.4) 1.5 (1.3 to 1.8)
Agree 9776 (60.4) 3255 (33.3) Reference Reference
How well prepared is the Government for swine flu?
Well prepared 12221 (73.9) 4309 (35.3) 1.0 (0.9 to 1.0)  1.2 (1.0 to 1.4)
Not well prepared 4308 (26.1) 1554 (36.1) Reference Reference
Has anyone you know been ill with swine flu?
Yes 1583 (31.6) 518 (32.7) 0.8 (0.7 to 0.9) 0.9 (0.8 to 1.1)
No 3425 (68.4) 1327 (38.7) Reference Reference
a  Responses of ‘don’t know’, ‘not sure’ or ‘not applicable’ excluded.
b  Adjusting for sex, age, working status, social grade, ethnicity, parental status, household size, general health status and 
chronic illness.
that the seasonal flu vaccine is effective against 
swine flu and being more likely to accept the 
seasonal flu vaccine as a result of swine flu. Less 
research has assessed the effects of information 
about the course of an infectious disease outbreak 
on desire for vaccination, although at least one 
study has suggested that media reporting about 
the unexpected severity of a flu outbreak played 
a larger role in driving uptake of the vaccine than 
vaccine-specific reporting.21 Several studies have 
suggested that media reporting about features of 
an outbreak, such as the number of cases or deaths, 
might influence key health behaviours.9,19,60,67 
However, we found no evidence to suggest that how 
much people had heard about swine flu in the past 
week affected likely vaccine uptake or that specific 
aspects of what they had heard had any substantial 
impact. The only exception was a weak association 
between having heard that the number of deaths 
from swine flu had increased recently and greater 
likelihood of accepting the swine flu vaccine. Given 
the large number of statistical tests we calculated, it 
is possible that this solitary finding reflects a Type 1 
error rather than a genuine effect.
One explanation for this discrepancy between 
our findings concerning the role of receiving 
information about the outbreak and those of 
previous studies9,19,60,67 is that information may have 
a different effect on vaccine intentions depending 
on the stage of the outbreak. While the spread of 
information during the study period had no impact 
on likely vaccine uptake, stronger associations 
might have been observed earlier in the swine 
flu outbreak when members of the public were 
less certain about the transmission or nature of 
the illness. By the time of our study, it is possible 
that most members of the public had already 
formed a stable understanding of the severity and 
prevalence of swine flu and the most effective ways 
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TABLE 8  Association between knowledge or beliefs and being likely to take up swine flu vaccine if offered it
Variable levels N (%)a
N (%) likely to 
accept vaccine
Unadjusted OR 
(95% CI) aOR (95% CI)b
How much have you heard about swine flu this week?
A great deal 684 (13.7) 388 (56.7) 1.0 (0.8 to 1.2) 1.0 (0.8 to 1.2)
A fair amount 1139 (22.9) 695 (61.0) 1.2 (1.0 to 1.4)  1.2 (1.0 to 1.4)
Not very much 1939 (39.0) 1131 (58.3) 1.1 (0.9 to 1.2) 1.1 (0.9 to 1.3)
Nothing at all 1215 (24.4) 687 (56.5) Reference Reference
How satisfied are you with the amount of information available?
Satisfied 4024 (90.9) 2437 (55.0) 1.4 (1.1 to 1.7) 1.5 (1.2 to 1.9)
Not satisfied 403 (9.1) 212 (52.6) Reference Reference
What have you heard?
Number of cases increased
Heard 454 (12.3) 290 (63.9) 1.3 (1.0 to 1.6) 1.2 (1.0 to 1.5)
Not heard 3243 (87.7) 1882 (50.9) Reference Reference
Number of cases decreased
Heard 740 (20.0) 1767 (59.8) 0.8 (0.7 to 1.0)  0.9 (0.7 to 1.0)
Not heard 2957 (80.0) 405 (54.7) Reference Reference
Number of deaths increased
Heard 370 (10.0) 238 (64.3) 1.3 (1.0 to 1.6) 1.3 (1.0 to 1.6)
Not heard 3327 (90.0) 1934 (58.1) Reference Reference
Anything about vaccination
Heard 375 (10.1) 228 (60.8) 1.1 (0.9 to 1.4) 1.1 (0.9 to 1.4)
Not heard 3322 (89.9) 1944 (58.5) Reference Reference
Anything about antiviral agents or hygiene
Heard 433 (11.7) 258 (59.6) 1.0 (0.8 to 1.3) 1.0 (0.8 to 1.3)
Not heard 3264 (88.3) 1914 (58.6) Reference Reference
Number of cases will rise later in year
Heard 153 (4.1) 84 (54.9) 0.8 (0.6 to 1.2) 1.0 (0.7 to 1.4)
Not heard 3544 (95.9) 2088 (58.9) Reference Reference
a  Responses of ‘don’t know’, ‘not sure’ or ‘not applicable’ excluded.
b  Adjusting for age, working status, social grade, ethnicity, household size, general health status and chronic illness.
The role of personal variables
Several personal variables were found to predict 
greater likelihood of vaccine uptake. Those people 
in groups prioritised to be offered the swine flu 
vaccine first or who are regularly offered the 
seasonal flu vaccine reported being more likely 
to accept either (e.g. those with long-standing 
illnesses, worse general health or aged 65 years 
and over). People from social groups C2DE 
(manual or unskilled workers, or those dependent 
on state welfare), ethnic minority groups or large 
households were also found to be more likely to 
be willing to accept vaccination. The explanation 
for higher likely uptake in these groups is unclear. 
[4b]
While adjusting for worry about the possibility of 
catching swine flu did not alter the associations, 
other variables that we did not measure, such as 
a stronger tendency to follow health advice or 
less concern about potential side-effects,68 may be 
relevant.
Methodological issues
Three methodological issues in particular should 
be borne in mind with this study. First, as is 
common in research of this type, the need for data 
to be collected quickly in order to inform policy 
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TABLE 9  Association between knowledge or beliefs and being more likely to get seasonal flu vaccine as a result of swine flu
Variable levels N (%)a
N (%) more likely to 
accept vaccine
Unadjusted 
OR (95% CI) aOR (95% CI)b
How much have you heard about swine flu this week?
A great deal 1665 (24.7) 603 (36.2) 1.0 (0.9 to 1.2) 0.9 (0.7 to 1.2)
A fair amount 1862 (27.6) 791 (42.5) 1.3 (1.1 to 1.5) 1.0 (0.8 to 1.3)
Not very much 2080 (30.8) 743 (35.7) 1.0 (0.9 to 1.2) 0.9 (0.7 to 1.1)
Nothing at all 1145 (17) 410 (35.8) Reference Reference
How satisfied are you with the amount of information available?
Satisfied 14337 (89.6) 5154 (35.9) 0.9 (0.8 to 1.0)  1.5 (1.1 to 2.0)
Not satisfied 1656 (10.4) 644 (38.9) Reference Reference
There is no vaccine for swine flu
True 5873 (50.4) 1963 (33.4) 0.9 (0.9 to 1.0) 0.9 (0.8 to 1.0)
False 5774 (49.6) 2013 (34.9) Reference Reference
Most people have some natural immunity to swine flu
True 1501 (62.8) 451 (30.0) 1.2 (1.0 to 1.5)  1.2 (1.0 to 1.5)
False 889 (37.2) 231 (26.0) Reference Reference
The ordinary flu vaccine will protect me from swine flu
True 1787 (15.6) 966 (54.1) 2.7 (2.5 to 3.0) 2.4 (2.1 to 2.7)
False 9636 (84.4) 2903 (30.1) Reference Reference
What have you heard?
Number of cases increased
Heard 1215 (22.0) 470 (38.7) 1.0 (0.9 to 1.1) 1.1 (0.8 to 1.5)
Not heard 4297 (78.0) 1631 (38.0) Reference Reference
Number of cases decreased
Heard 809 (14.7) 282 (34.9) 0.8 (0.7 to 1.0) 0.9 (0.7 to 1.1)
Not heard 4703 (85.3) 1819 (38.7) Reference Reference
Number of deaths increased
Heard 765 (13.9) 303 (39.6) 1.1 (0.9 to 1.3) 1.2 (0.9 to 1.6)
Not heard 4747 (86.1) 1798 (37.9) Reference Reference
Anything about vaccination
Heard 459 (8.3) 164 (35.7) 0.9 (0.7 to 1.1) 1.0 (0.7 to 1.4)
Not heard 5053 (91.7) 1937 (35.1) Reference Reference
Anything about antiviral agents or hygiene
Heard 680 (12.3) 244 (35.9) 0.9 (0.8 to 1.1) 1.0 (0.8 to 1.4)
Not heard 4832 (87.7) 1857 (33.7) Reference Reference
Number of cases will rise later
Heard 169 (3.1) 49 (29.0) 0.7 (0.5 to 0.9) 1.0 (0.6 to 1.5)
Not heard 5343 (96.9) 2052 (38.4) Reference Reference
a  Responses of ‘don’t know’, ‘not sure’ or ‘not applicable’ excluded.
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involving random probability sampling and 
attempts to recontact initial non-responders could 
not be used.11 Instead, rapid-turnaround telephone 
surveys with quota sampling were used to ensure 
that the eventual samples were demographically 
representative of the UK population. Inevitably, 
this meant that the response rates for these surveys 
were low, although not unusually low.35,39,40 Whether 
participants were psychologically representative of 
the general population is uncertain.
Second, while we have speculated about potential 
causal links between the predictor and outcome 
measures, the data that we have relied on are 
correlational. It is possible that some third variable, 
such as general civic-mindedness or trust in the 
Government, could have been responsible for some 
of the associations that we identified. Experimental 
studies are required to confirm the causal nature of 
the associations that we found.
Third, given the number of statistical tests that 
we conducted it is possible that some of the 
significant associations that we identified were 
Type 1 errors. However, given the correlated 
nature of our predictor variables, applying a 
Bonferroni correction to our results would have 
been too conservative. It is therefore appropriate to 
consider those results that achieved only marginal 
significance as exploratory.
Conclusions
If uptake of vaccines is to be encouraged during 
this or any future pandemic, communication 
campaigns should focus on factors shown to be 
associated with intended uptake. Our results 
suggest that while providing information that 
relates to the outbreak is unlikely to increase 
uptake, messages that highlight people’s concerns 
and worries about the illness in question may be 
effective. In addition, highlighting the efficacy of 
vaccination may also be an effective way to increase 
uptake. In this study, people who incorrectly 
believed that the seasonal flu vaccine would be 
effective against swine flu were more likely to say 
that they would accept it.
UNCORRECTED PROOFSUNCORRECTED PROOFSUNCORRECTED PROOF
06/03/10
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Key points
•  During the early stages of the swine flu 
outbreak, government communications focused 
on encouraging people to adopt specific 
respiratory and hand hygiene behaviours in 
order to reduce the spread of swine flu. People 
were also encouraged to use remote facilities to 
access NHS advice if they were concerned that 
they might have swine flu. Other behaviours, 
such as avoiding public transport, were not 
encouraged.
•  Telephone surveys conducted between 1 
and 17 May 2009 suggested that 33.1% of 
the public were carrying tissues with them as 
advised, 9.5% had bought sanitising hand gel 
to help clean their hands, 2.0% had avoided 
public transport and 1.6% had visited a GP or 
hospital or called NHS Direct for flu-related 
reasons.
•  Path analyses suggested that exposure to 
advertising and media coverage about swine flu 
was associated with performance of these four 
behaviours and that they had broadly similar 
effects. Exposure to either advertising or media 
coverage appeared to promote the carrying 
of tissues and purchasing of sanitising gel, 
and discourage avoidance of public transport 
or unnecessary use of NHS services. These 
effects partly occurred because exposure to 
both advertising and media coverage increase 
the perceived efficacy of hygiene-related 
behaviours and decreased the perceived 
efficacy of avoidance-related behaviours.
•  In future outbreaks, messages that emphasise 
the efficacy of recommended behaviours 
may help to promote their uptake, without 
promoting the uptake of other behaviours.
Introduction
Immediately after the emergence of swine flu, the 
UK government launched a major advertising 
campaign to encourage people to engage in a set 
of behaviours intended to reduce the effects of 
the outbreak. This campaign included a leaflet 
that was sent to every household in the country 
and extensive television, radio, internet, print 
and poster advertising.69 The campaign conveyed 
basic facts about swine flu, provided information 
about the Government’s level of preparedness, and 
stressed the importance of using and disposing 
of tissues for coughs and sneezes, and regularly 
cleaning hands with soap and water or sanitising 
gel. In order to reduce the spread of swine flu, 
people who had just returned from an affected 
country and who had developed flu-like symptoms 
were asked to stay at home, to check their 
symptoms using an internet site or an automated 
telephone system, and to telephone their GP or 
NHS Direct, a national telephone advice line 
‘if [they had] taken these steps and [were] still 
concerned’.69 These messages were reinforced by 
commercial advertising for tissues, hand sanitisers 
and other products, which regularly repeated the 
official hygiene slogan of ‘Catch it, Bin it, Kill it’.
At the time that this campaign began, traditional 
news media and internet sources devoted large 
amounts of coverage to the unfolding events. 
While some commentators accused the media of 
‘scaremongering’,70 others36,37 noted that ‘the mass 
media coverage of the H1N1 outbreak has […] 
been balanced and rational’.36
The extensive advertising and media coverage 
during this initial period of the pandemic might 
have influenced people’s behaviour through 
several mechanisms. For example, levels of worry 
about a disease outbreak, perceptions about how 
effective preventative measures are and perceptions 
about how well the Government is coping can 
all affect how people behave in response to a 
disease outbreak.35,56,58,63 Similarly, how much a 
person thinks they know about a given hazard, 
their satisfaction with how much they know and 
how well informed they actually are might also 
help to determine whether or not people feel at 
risk and what, if any, action they decide to take. 
Chapter 4  
Study 3: The effects of advertising and media 
coverage on behavioural change during the 
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These mechanisms are consistent with a literature 
review of the determinants of protective behaviours 
during a pandemic, and with several explanatory 
models of how people react to a health threat, for 
example the Protection Motivation Model and the 
Health Belief Model.71
In practice, what impact the advertising and media 
coverage actually had on behavioural change, and 
via what mechanism, is unknown. In this study 
we tested the association between exposure to 
advertisements or media coverage during the first 
3 weeks of the swine flu outbreak and four self-
reported behaviours. Two of these behaviours were 
encouraged by the Government’s advertisements: 
namely carrying tissues and buying sanitising 
gel. A third behaviour, avoiding public transport, 
represented a preventative strategy known to be 
used by some members of the public35 but was not 
specifically recommended. The fourth behaviour, 
contacting the health services for a flu-related 
reason, was discouraged except for rare cases of 
flu-like illness among travellers returning from an 
affected country. However, GPs and NHS Direct 
both reported a sharp increase in consultation 
rates for influenza-like illness during May 2009.41,72 
We also assessed several potential mediators 
between exposure to advertising or media 
coverage and behaviour: knowledge about swine 
flu, the perceived efficacy of various preventative 
behaviours, perceptions about the Government’s 
level of preparedness for a pandemic and levels of 
worry about the possibility of catching swine flu.
Methods
Design
The first five cross-sectional telephone surveys 
commissioned by the Department of Health 
contained data that were relevant to these analyses. 
These surveys began data collection on 1 May 2009 
and ended on 17 May 2009. Sample sizes for each 
varied between 1058 and 1173.
Behavioural outcomes
Respondents were asked ‘Have you done any of 
the following since the beginning of the swine 
flu outbreak?’ Eleven behaviours were specified, 
of which three were analysed here. These were 
‘carried tissues with me’, ‘bought antibacterial gel’ 
and ‘avoided using public transport’.
Respondents were also asked whether they had 
been to see a GP, visited a hospital, called NHS 
[6]
Direct or the Swine Flu Information Line or visited 
www.nhs.uk for flu-related issues in the last 2 weeks. 
Participants who reported having visited their 
GP or a hospital or having called NHS Direct (or 
a related telephone service for Northern Irish, 
Scottish or Welsh participants) because of flu-
related issues were counted as health-care users.
Exposure to advertising and 
media coverage
Participants were asked whether they recalled 
having seen or heard any advertising or media 
coverage on the subject of swine flu and, if so, 
where. Responses were categorised as relating to 
media coverage or advertising.
Information-related variables
Participants were asked how much they had heard 
about swine flu, with responses dichotomised into 
‘a lot or a moderate amount’ versus ‘a little or 
nothing at all’. Perceived knowledge was assessed 
by asking ‘how much do you think you know about 
swine flu’ with responses dichotomised as ‘a lot or a 
moderate amount’ versus ‘a little or nothing at all’. 
Participants were asked how satisfied or dissatisfied 
they were with the amount of information available 
to them about swine flu, from any source; responses 
to this item were dichotomised as ‘very satisfied or 
fairly satisfied’ versus ‘fairly or very dissatisfied’. A 
middle option (‘neither satisfied nor dissatisfied’) 
was excluded from our analyses. Participants 
were also asked what additional information 
they would like to receive about swine flu, with 
responses grouped thematically and categorised 
as ‘wanting additional information’ and ‘does not 
want additional information’. To assess actual 
knowledge, six true or false statements were 
presented, with responses summed to produce 
a knowledge score of 0–6. The statements were: 
‘currently, there is no vaccine to protect against 
swine flu’ (true); ‘there are ways to help slow the 
spread of swine flu’ (true); ‘if swine flu breaks out, 
it is likely that most people will have some natural 
immunity to it’ (false); ‘the ordinary flu vaccine will 
protect me from swine flu’ (false); ‘it is possible to 
catch swine flu from eating pork’ (false); ‘thousands 
of people worldwide have died from swine flu’ 
(false). Finally, participants were asked to state 
how well prepared they thought the Government 
was for a swine flu pandemic, with responses 
dichotomised as ‘very well prepared or fairly well 
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Worry about the possibility of 
catching swine flu
A single item asked participants to state how 
worried, if at all, they were about the possibility 
of personally catching swine flu. Responses were 
dichotomised into ‘very worried or fairly worried’ 
versus ‘not very or not at all worried’.
Efficacy of preventative actions
Participants were asked to rate eight actions on a 
scale from 1 (‘it will make no difference at all’) to 
10 (‘it is vital’) in terms of how effective it would 
be in preventing the spread of swine flu. The eight 
actions were: ‘washing hands frequently with soap 
and water’, ‘covering nose and mouth with a tissue 
when sneezing and coughing’, ‘disposing of dirty 
tissues promptly and carefully in a bin or bag’, 
‘avoiding non-essential travel whenever possible’, 
‘avoiding large crowds whenever possible’, 
‘cleaning hard surfaces such as kitchen worktops 
and door handles frequently’, ‘getting the yearly 
flu jab’ and ‘wearing a surgical/hygienic facemask’. 
Factor analysis using principal axis factoring 
and direct oblimin rotation suggested that two 
factors were present in the data, accounting for 
57.8% of the variance. The first factor, which 
we labelled ‘hygiene efficacy’, was loaded on by 
hand-washing, use of tissues, disposal of tissues 
and cleaning hard surfaces. The second factor, 
‘avoidance efficacy’, was loaded on by avoidance 
of crowds and avoidance of public transport. 
Scores on these factors were calculated by taking 
the mean score for the relevant items. Neither the 
yearly flu jab item nor the surgical facemask item 
loaded on either factor. These items were dropped 
from subsequent analyses. Because scores on the 
hygiene and avoidance efficacy scales were skewed, 
we dichotomised them, based around the median 
score for each scale.
Personal variables
Personal data collected included: gender, age, 
social grade,38 ethnicity and household size. 
Participants were asked whether their health in 
general was very good or good, fair, or poor or very 
poor, and whether they had any ‘long-standing 
illness, disability or infirmity’.
Analyses
We assessed univariate associations between 
the categorical predictor variables and the four 
behavioural outcomes using binary logistic 
regressions adjusting for all personal or health-
related variables. In order to assess whether coming 
from a region that had been heavily affected by 
the outbreak affected the associations between 
exposure to advertising or media coverage and 
any of the four outcome variables, we recalculated 
these regressions using only data from participants 
who lived in England and adjusting for whether 
a participant lived in one of the two regions of 
England with the highest prevalence rates of 
swine flu (London and the West Midlands).41 
This did not noticeably alter any of the aORs and 
is not discussed further. We assessed univariate 
associations between the actual knowledge score 
and each outcome variable using t tests.
We hypothesised pathways linking exposure to 
media coverage or advertising and behaviour 
(Figure 4). We hypothesised that personal variables 
would predict exposure to advertising or media 
coverage. We further hypothesised that exposure 
to advertising or media coverage would predict the 
information-related variables, which, in turn, would 
predict the worry- and efficacy-related variables. 
The behavioural outcomes were placed at the end 
of this causal chain. We assumed that any of the 
variables might be directly influenced by any other 
variable at the same level as it in Figure 4, or at 
any of the preceding levels. In order to test this 
path diagram, each information, worry, efficacy 
and behaviour variable was used as a dependent 
variable in a binary logistic regression or multiple 
regression, as applicable. These regressions used 
any variables at the same or preceding levels 
as predictor variables. Associations that were 
identified as significant at p < 0.05 were plotted on 
a revised path diagram.
We chose not to use structural equation modelling 
to analyse the path diagrams. Structural equation 
modelling is appropriate as a confirmatory 
technique when one is able to specify a model. 
Here, we were limited by the variables available 
to us and did not expect to be able to specify a 
complete model. We thus took a more exploratory 
approach and the results should be interpreted in 
that context.
Results
In total, 5419 people took part in the surveys: 1793 
(33.1%) reported carrying tissues with them, 513 
(9.5%) reported having bought sanitising gel, 111 
(2.0%) reported avoiding public transport and 88 
(1.6%) reported having visited a GP or hospital or 

















































FIGURE 4  Input path diagram specifying the hypothesised pathways between exposure to advertising or media coverage and 
behaviour. Each variable may have been predicted by any other variable from the same level or from any preceding level of the diagram.
Personal characteristics
Tables 11–14 in Appendix 4 show the association 
between each personal characteristic and the four 
behavioural outcomes. Adjusting for all other 
personal variables, women (aOR 2.1, 1.8 to 2.3), 
ethnic minority participants (aOR 1.8, 1.4 to 2.3) 
and participants with poor or very poor health 
compared with those with good or very good health 
(aOR 1.3, 1.02 to 1.7) were more likely to carry 
tissues, whereas those aged 25–34 (aOR 0.7, 0.6 to 
0.9) or 35–54 (aOR 0.8, 0.7 to 0.96) were less likely 
than those aged 65 or more to carry tissues.
Women (aOR 2.4, 2.0 to 3.0), participants aged 
16 to 54 (aOR confidence intervals for these three 
categories ranged from 1.2 to 3.4), ethnic minority 
participants (aOR 1.5, 1.1 to 2.0), participants from 
households of two or more people (aOR confidence 
intervals for these three categories ranged from 
1.02 to 3.5) and participants with poor or very 
poor health (aOR 1.6, 1.1 to 2.4) were more likely 
have bought sanitising hand gel. Participants from 
ethnic minority groups (aOR 4.1, 2.5 to 6.8) and 
those with poor or very poor health (aOR 2.6, 1.3 
to 5.1) were more likely to have avoided public 
transport. People from ethnic minority groups 
(aOR 2.2, 1.2 to 4.2), those from households of six 
people or more (aOR 3.3, 1.2 to 9.1) and people 
with poor or very poor health (aOR 2.6, 1.3 to 5.5) 
were more likely to have visited a GP or hospital or 
to have phoned NHS Direct for flu-related reasons.
Exposure to advertising and 
media coverage
Overall, 4167 participants (76.9%) reported having 
seen media coverage of swine flu, while 2735 
(50.5%) reported having seen advertising relating 
to swine flu. Tables 15–18 in Appendix 4 show the 
associations between exposure to advertising or 
media coverage and each behavioural outcome. 
Adjusting for personal variables, participants who 
had been exposed to advertising were more likely 
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have bought sanitising hand gel (aOR 1.4, 1.2 to 
1.7) and were less likely to have avoided public 
transport (aOR 0.7, 0.4 to 0.99). Participants 
exposed to media coverage were less likely to have 
contacted a GP, hospital or NHS Direct for flu-
related reasons (aOR 0.6, 0.4 to 0.9).
Information about swine flu
A total of 4817 people (92.9%) had heard a lot or 
a moderate amount about swine flu, 3808 (73.6%) 
felt they knew a lot or a moderate amount about 
swine flu, and 4462 (91.0%) were very or fairly 
satisfied with the amount of information available 
about swine flu, while 1998 (36.9%) still had one 
or more specific pieces of information that they 
wanted to know. Table 10 shows the specific types 
of information that were wanted. In total, 4014 
participants (78.3%) felt that the Government 
was very or fairly well prepared for a swine flu 
pandemic. The mean number of correct answers 
on the six knowledge questions was 4.2 (standard 
deviation 1.2).
The association between the information-related 
variables and the behavioural outcomes are given 
in Tables 15–18 in Appendix 4. Adjusting for all 
personal variables, participants who thought that 
they knew a lot or a moderate amount about swine 
flu (aOR 1.2, 1.03 to 1.4) and those who wanted 
more information about swine flu (aOR 1.4, 1.3 to 
1.6) were more likely to carry tissues. Those who 
wanted more information were also more likely to 
have bought sanitising hand gel (aOR 1.5, 1.3 to 
1.9). Participants were less likely to avoid public 
transport if they thought they had heard a lot or a 
moderate amount about swine flu (aOR 0.4, 0.2 to 
0.6), if they thought they knew a lot or a moderate 
amount about swine flu (aOR 0.6, 0.4 to 0.99) or if 
they were very or fairly satisfied with the amount of 
information available to them (aOR 0.4, 0.2 to 0.7). 
They were more likely to avoid public transport 
if they wanted more information (aOR 2.8, 1.9 to 
4.2).
There were no significant differences in knowledge 
between participants who had or had not contacted 
the health services, bought sanitising gel or carried 
tissues (p > 0.09). Avoiding public transport was 
associated with less knowledge (mean difference 
0.4, t(5417) = 3.8, p < 0.001).
Worry about the possibility of 
catching swine flu
In total, 757 participants (14.0%) reported being 
very or fairly worried about the possibility of 
catching swine flu. Adjusting for personal variables, 
worry was significantly associated with carrying 
tissues (aOR 1.7, 1.5 to 2.0), buying sanitising gel 
[7]
TABLE 10  Additional information requested by participants about swine flu
What additional information would you like to receive? No. of participants (%) (n = 5415)a
None 3138 (58.0)
Details on symptoms 594 (11.0)
Advice on prevention 440 (8.1) 
Advice on treatment 417 (7.7)
Wants to receive the Government leaflet 212 (3.9)
Regular/up-to-date updates 156 (2.9)
Outbreaks in local area 124 (2.3)
Advice for people who might need more tailored information, such as those 
with pre-existing conditions
112 (2.1)
Availability of medicine/vaccine 69 (1.3)
How any affected/where 69 (1.3)
Travel advice 58 (1.1)
How it is spread 50 (0.9)
What other countries are doing 34 (0.6)
Other  607 (11.2)
Don’t know 281 (5.2)
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(aOR 2.3, 1.9 to 2.9), avoiding public transport 
(aOR 4.1, 2.7 to 6.2) and contacting health-care 
services for flu-related reasons (aOR 2.3, 1.4 to 
3.4).
Response efficacy
Median efficacy scores were 6 (interquartile 
range 4.0–8.0) for the avoidance efficacy scale 
and 9 (7.75–10.0) for the hygiene efficacy scale. 
Participants who perceived avoidance measures to 
be highly effective were more likely to have avoided 
public transport (aOR 4.1, 2.5 to 6.8) and to have 
carried tissues (aOR 1.2, 1.1 to 1.4). Those who 
perceived hygiene measures to be highly effective 
were more likely to have carried tissues (aOR 1.6, 
1.4 to 1.8) and to have bought sanitising gel (aOR 
1.8, 1.5 to 2.2).
Path analyses
Figures 5–8 show the significant associations 
identified within our path diagrams. These 
associations adjusted for all personal variables and 
for all predictor variables at the same or preceding 
levels of Figure 4. The initial stages of each figure 
are identical. Overall, exposure to advertising 
or media coverage was associated with believing 
hygiene behaviours to be more effective. According 
to the path diagram, this was the result of higher 
perceived knowledge about swine flu, increased 
satisfaction with the amount of information 
available about swine flu together with greater 
perceptions of government preparedness, and a 
direct effect of exposure to advertising. In contrast, 
exposure to advertising or media coverage was 
associated with believing avoidance behaviours 
to be less effective. For exposure to advertising, 
this was due to a direct effect, while for exposure 
to media coverage the effect was due to increased 
satisfaction with the amount of information 
available and thus reduced desire for more 
information. Exposure to either advertising or 
media coverage reduced worry about the possibility 
of catching swine flu, with exposure to advertising 
having this effect by increasing perceived and 
actual knowledge levels, whereas exposure to media 
coverage had an effect by increasing satisfaction 
with the amount of information available and 
therefore reducing desire for more information.
Extending the pathways to include carrying tissues 
(Figure 5) and buying sanitising gel (Figure 6) 
revealed identical patterns of results. By increasing 
the perceived efficacy of hygiene behaviours, 
both exposure to advertising and media coverage 
increased the likelihood of people engaging in 
these behaviours. A direct effect of advertising on 
carrying tissues or buying sanitising gel was also 
observed. These effects were partly offset by the 
fact that exposure to advertising or media coverage 
reduced worry about the possibility of catching 
swine flu and desire for more information, both 
of which had positive associations with the two 
behaviours.
Every pathway leading from exposure to 
advertising or media coverage tended to reduce 
avoidance of public transport by reducing 
worry about the possibility of catching swine flu, 
increasing the amount heard about swine flu, 
reducing the perceived efficacy of avoidance 
measures and reducing the desire for more 
information (Figure 7).
Exposure to advertising or media coverage 
decreased health-care service use by reducing worry 
about the possibility of catching swine flu and 
by a direct effect of exposure to media coverage 
(Figure 8).
Discussion
In the early stages of the swine flu outbreak, 
the numbers of people in the UK who reported 
carrying tissues (33.1%) or having bought sanitising 
hand gel (9.5%) were low, despite both measures 
having been promoted by the Government.69 These 
low rates suggest that the Government’s advertising 
campaign and the attendant media coverage 
failed to convince most people to make changes 
to their daily routine that were intended to reduce 
the spread of infection. This finding tallies with 
the results of other studies conducted during this 
period.35
Rates of behaviours that had not been 
recommended by the Government were lower. 
Only 2.0% of participants reported having avoided 
public transport, a proportion consistent with that 
identified by another survey.35 Although previous 
outbreaks of an emerging infectious disease have 
occasionally been accompanied by a high level of 
avoidant behaviour among members of the public, 
this did not occur in the UK during the swine 
flu outbreak. Similarly, only 1.6% of participants 
reported having visited a GP or hospital or 
phoning NHS Direct for a flu-related reason. 
Although small, this proportion reflects a large 
volume of consultations for the health-care services 
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FIGURE 5  Path diagram showing the significant paths (p < 0.05) between the information-related, efficacy and worry variables, 
and whether participants carried tissues. Unless stated otherwise, all numbers are ORs adjusting for all personal and health-related 
variables, for all other variables at the same level as the outcome variable and for all other variables at preceding levels. For clarity, 
significant associations with personal or health-related variables have been omitted.
FIGURE 6  Path diagram showing the significant paths (p < 0.05) between the information-related, efficacy and worry variables, and 
whether participants had bought sanitising (‘antibacterial’) hand gel. Unless stated otherwise, all numbers are ORs adjusting for all 
personal and health-related variables, for all other variables at the same level as the outcome variable and for all other variables at 


























































































































FIGURE 7  Path diagram showing the significant paths (p < 0.05) between the information-related, efficacy and worry variables, and 
whether participants had avoided public transport. Unless stated otherwise, all numbers are ORs adjusting for all personal and health-
related variables, for all other variables at the same level as the outcome variable and for all other variables at preceding levels. For 
clarity, significant associations with personal or health-related variables have been omitted.
FIGURE 8  Path diagram showing the significant paths (p < 0.05) between the information-related, efficacy and worry variables, and 
whether participants had contacted the health services for a flu-related reason. Unless stated otherwise, all numbers are ORs adjusting 
for all personal and health-related variables, for all other variables at the same level as the outcome variable and for all other variables 
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the increase above seasonal norms for flu-related 
consultations during this period is unlikely to have 
reflected a genuine increase in rates of infection in 
the community,41 and is more likely to have been 
caused by social or psychological factors.7
Our results also suggest that both advertising 
and media coverage had beneficial effects on 
people’s behaviours, both in terms of increasing 
recommended behaviours and reducing behaviours 
that were not recommended. As a result of the 
direct and indirect pathways identified in our path 
analyses, exposure to either form of information 
provision tended to result in increased rates of 
tissue carrying and purchasing of sanitising gel, 
and decreased rates of public transport avoidance 
or health-care use. Only 76.9% of respondents 
reported having been exposed to any media 
coverage relating to swine flu, while only 50.5% 
reported having seen any advertising. While 
maintaining media interest and increasing the 
visibility of an advertising campaign requires 
time and resources, our results suggest that this 
approach may have a beneficial effect on public 
behaviour during any future outbreak.22
As well as increasing the quantity of advertising 
or media articles, ensuring that their content 
reflects factors shown to improve adherence to 
behavioural recommendations would also be 
beneficial. Our path analyses suggest two factors 
that may be particularly relevant. First, worry 
about the possibility of catching swine flu was 
an important variable that was associated with 
increased rates of all of the behaviours that we 
examined. A link between worry or anxiety and 
behaviour change has been observed before in the 
context of the swine flu outbreak.35,63 According 
to some psychological models, a degree of fear 
is an important precondition if someone is to be 
encouraged to engage in a behaviour designed to 
protect them from a hazard.13 However, while a 
certain amount of public concern may be helpful 
in any future outbreak, our results suggest that 
deliberately increasing worry may cause people 
to adopt both desirable behaviours (e.g. carrying 
tissues) and undesirable behaviours (e.g. avoiding 
public transport). Targeting variables that are 
more specifically associated with recommended 
behaviours is likely to be preferable.
A second factor suggested by our analyses may 
provide this more targeted way of encouraging 
behaviour change. Our path analyses demonstrated 
that the perceived efficacy of behaviours was 
associated with their uptake, and that this followed 
a logical pattern, with the perceived efficacy of 
hygiene behaviours being associated with tissue 
carrying and buying sanitising gel, while the 
perceived efficacy of avoidance behaviours was 
associated with avoidance of public transport. 
This finding, which has been observed before,71 
fits with psychological theories of how behaviour 
change can be brought about in people faced with 
a potential threat.13 Importantly, exposure to media 
coverage or advertising had the effect of increasing 
the perceived efficacy of hygiene behaviours while 
decreasing the perceived efficacy of avoidance 
behaviours. A useful strategy in future outbreaks 
will be to ensure that advertising and media 
coverage focus on the efficacy of recommended 
behaviours, while also highlighting, where relevant, 
the reasons why other behaviours are not effective.
In addition to effects that were mediated by worry 
about the possibility of catching swine flu and 
perceived efficacy, exposure to advertising also 
had the direct, unmediated, effect of increasing 
tissue carrying or purchasing of sanitising gel, 
while exposure to media coverage had a direct 
effect of reducing health-care use for flu-related 
reasons. It is likely that the influence of advertising 
reflects a ‘mere exposure’ effect, in which higher 
levels of familiarity with an advertised product 
result in more favourable attitudes towards it.73 
It is also possible that other variables we did not 
measure, such as perceptions of the capacity of 
health-care services, the severity of swine flu, or 
the mechanisms through which swine flu can be 
contracted, acted as mediators for these effects.
Our path analyses suggested that the mechanisms 
linking exposure to media coverage or advertising 
and behaviour were largely similar. Exposure to 
either form of information tended to increase 
knowledge, perceived knowledge and satisfaction 
with the amount of information available, which 
then affected levels of worry about the possibility 
of catching swine flu and perceptions of efficacy, 
and hence behaviour. The similarity between 
the effects of media and advertising exposure 
may reflect the fact that information from the 
Government influenced not only their own 
advertising, but also the coverage given to swine flu 
by the media, with many media stories including 
information from government briefings or press 
releases.36,37 Some differences between the effects 
of advertising and the effects of media coverage 
were observed, however. In particular, while the 
effects of media exposure were largely mediated by 
the information-related variables that we assessed, 
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efficacy and on behaviour that were not mediated 
by knowledge or information-related perceptions. 
Additional research to explore the reason for these 
direct effects is warranted. In terms of practical 
implications for future outbreaks, it may be that in 
situations where knowledge or worry are difficult 
to alter, advertising can still play an important role 
in producing behaviour change via these other 
mechanisms.
Methodological issues
In addition to the caveats raised in study 2 
concerning the sampling strategy and response 
rates for these surveys, six methodological 
issues should be considered with respect to the 
analyses presented in this study. First, although 
we specified causal pathways linking our 
variables, these pathways remain hypothetical. 
Given the correlational nature of our data, 
other interpretations are possible. For example, 
although we specified that exposure to advertising 
or media coverage would affect information-
related variables and that these, in turn, would 
affect worry, alternative conceptualisations are 
possible, including a reversal of this pathway74 or 
the influence of some other factor that was not 
measured.
Second, we assumed that the behaviours we 
assessed were largely driven by the swine flu 
outbreak. In terms of buying sanitising hand 
gel and avoiding public transport, this seems 
a reasonable assumption as these are usually 
relatively uncommon behaviours. In contrast, it 
is likely that some of our respondents would have 
used health-care services for flu-related reasons 
or would have carried tissues even if the swine flu 
outbreak had not occurred. This would weaken any 
association we observed between these outcomes 
and our predictor variables and thus increases our 
confidence that the associations we observed for 
these variables are robust.
Third, the outcome variables that we could 
include in these analyses were restricted by the 
questions that were asked in the surveys. The 
absence of any questions relating to hand-washing 
presented difficulties. Not only was this one of 
the behaviours that was most heavily promoted by 
the Government, but also it was also closely tied 
to communications relating to sanitising hand 
gel: washing hands or using gel were presented as 
equally effective alternatives. Had we been able 
to construct a variable that indicated whether a 
participant had used sanitising gel or had washed 
their hands more often than normal as a result of 
the outbreak, we might have observed a stronger 
link with media reporting or advertising.
Fourth, because of the need to collect data quickly 
in order to inform policy, the surveys relied on 
self-reported behaviour, rather than observed 
behaviour. The validity of the self-reports of 
the four outcome measures used in this study 
is uncertain. For clear-cut behaviours that an 
individual either has or has not exhibited, such 
as carrying tissues, having bought sanitising hand 
gel or speaking to NHS Direct, it is possible that 
self-reports are reasonably accurate. Avoidance 
of public transport may be harder for people 
to quantitate, however, as the word ‘avoid’ 
may be open to interpretation. The role of 
social desirability in affecting how participants 
responded to each of these items is also unclear. 
Further research on the validity of such self-report 
measures may help to inform the design of future 
surveys.
Fifth, we assumed that recall for exposure to 
advertising and media coverage relating to swine 
flu was an accurate indicator of actual exposure. 
However, self-reports for such exposures may 
be poor, largely as a result of poor memory for 
exposure to news sources.75,76 Given that our 
participants were categorised as having been 
exposed to media coverage and/or advertising 
based on their recall of where they had heard 
information about swine flu, it is likely that 
some misclassification may have occurred for 
this variable, potentially blurring any distinction 
between the effects of media coverage and the 
effects of advertising.
Finally, our analytic approach assumed that 
exposure to advertising might be expected to 
have qualitatively different effects to exposure 
to media reporting. In practice, during the 
swine flu outbreak the content of both types of 
information were largely driven by government 
communications, either directly, in the case 
of advertising, or through the influence of 
press releases, official announcements, quotes 
from official spokespeople or interviews with 
government experts in the case of media coverage. 
In future incidents, the impact of these two forms 
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Conclusions
During the early stages of the swine flu outbreak, 
less than one-third of the public complied with 
official recommendations relating to hygiene 
behaviours, while the proportions that avoided 
public transport or approached the health-care 
services for flu-related advice were even lower. 
Exposure to media coverage or advertising relating 
to swine flu was associated with higher uptake of 
recommended behaviours and lower performance 
of non-recommended behaviours, largely as a 
result of changes in the perceived efficacy of these 
actions. Exposure was also associated with lower 
rates of worry about the possibility of catching 
swine flu, contradicting previous suggestions 
that media coverage during the early stages of 
the outbreak had been unnecessarily alarmist 
or scaremongering.70,77 In future outbreaks, 
maximising the reach of any advertising campaigns 
and ensuring that they explicitly mention the 
efficacy of any recommended behaviours may 
help to improve public compliance with key 
recommendations.
UNCORRECTED PROOFSUNCORRECTED PROOFSUNCORRECTED PROOF
06/03/10
FLU 1P
Health Technology Assessment 2010; Vol. 14: No. 34
© 2010 Queen’s Printer and Controller of HMSO. All rights reserved.
213
Public reactions to the 
swine flu outbreak
Contrary to speculation that a new influenza 
pandemic would be accompanied by panic,43,78 the 
UK public displayed relatively little concern about 
swine flu throughout the 10 months covered by our 
data collection period. Even at the height of the 
first wave of the outbreak, less than one-third of 
survey respondents reported being worried about 
the possibility of catching the disease. For most of 
the outbreak, this figure fluctuated between 10% 
and 20%. Similarly, most people did not appear 
to have made any substantial changes to their 
daily lives as a result of the outbreak, even when 
we considered relatively cost-free activities that 
were being heavily promoted by the Government 
– carrying tissues, for example. Prior to the start 
of the Government’s vaccination campaign, 
willingness to be vaccinated against swine flu was 
also low, with only 56% of the public saying that 
they were likely to accept the vaccine if it was 
offered to them. Meanwhile, perceptions that too 
much fuss had been made about the risk of swine 
flu were high, with roughly one-half to two-thirds of 
respondents endorsing this statement in any given 
survey.
These results illustrate the challenges that can be 
faced by public health communicators during an 
infectious disease outbreak. It is inevitably difficult 
to improve rates of compliance with behaviours 
intended to reduce the impact of an outbreak in 
the face of general scepticism about the importance 
of the outbreak. In this regard, it is possible that 
the perception that too much fuss was made about 
the risk of swine flu will adversely affect how the 
public respond to government recommendations 
during the early stages of next major infectious 
disease outbreak. If the credibility of official health 
warnings was eroded by people’s experiences 
during this flu pandemic, encouraging members 
of the public to adopt precautionary behaviour 
may prove even harder at the start of the next 
pandemic. This makes it all the more important 
that the impact of any future communications 
campaign is maximised by ensuring that it draws 
on scientific evidence concerning the factors that 
influence behaviour during an infectious disease 
outbreak; the three studies presented in this report 
provide lessons from the swine flu outbreak, which 
can assist with this. Key findings from this work 
relate to the central role of worry and response 
efficacy as variables that determine behaviour, and 
to the role of media reporting and information 
provision in affecting this process.
The role of worry
Worry about the possibility of catching swine flu 
was strongly associated with increased likelihood 
of performing each of the protective behaviours 
that we examined. This was true regardless of 
whether these behaviours were endorsed by 
the Government (being vaccinated, carrying 
tissues, buying sanitising gel), were portrayed as 
unnecessary (avoiding public transport) or were 
explicitly discouraged (consulting NHS staff for flu-
related reasons). That worry about the possibility 
of catching a disease should act as a non-specific 
motivator for people to take action is consistent 
with psychological models of behaviour change, 
such as the Extended Parallel Process Model.13 
This proposes that fear about a given health threat 
increases the likelihood of someone altering their 
behaviour in response to it, and that this effect is 
increased if paired with information about what can 
be done to reduce the threat.
In the context of communicating about a novel 
public health threat, the practical implications 
of this finding may be limited. During the early 
stages of a major incident, when there is pervasive 
uncertainty as to how severe the incident will prove 
to be, describing a reasonable worst-case scenario 
in order to encourage members of the public 
to take protective action might be acceptable.64 
However, if the worst-case scenario does not occur, 
this strategy risks damaging the credibility of 
future warnings and recommendations.79 Once a 
reasonably clear picture has emerged as to the true 
nature of the risk, compliance with recommended 
behaviours will be increased by communicators 
being honest with the public about the nature of 
the health threat.22 If this increases worry, this will 
not have a detrimental effect on compliance, unless 
the nature of the threat, and hence level of worry, is 







substantially higher than that previously studied. A 
corollary to this is that explicit attempts to reassure 
the public rather than to inform them about the 
level of risk that they face may also be ill advised. 
Not only can such attempts make the public 
distrustful as to why reassurance is being given 
out,40 but also our results suggest that successful 
reassurance will reduce uptake of behaviours that 
might protect against the risk. Providing clear 
information about the true level of risk faced by 
the public, based on the best available scientific 
evidence, is important if the public’s trust in official 
agencies is to be maintained.71
The role of efficacy
While our research showed worry about the 
possibility of catching swine flu to be a motivator 
of taking action, perceptions about the efficacy 
of protective strategies were more specific in the 
way in which they predicted behaviour. Our path 
analyses in study 3 demonstrated that perceiving 
avoidance strategies to be effective ways of 
reducing the spread of swine flu was associated with 
avoiding public transport, but not with carrying 
tissues or buying sanitising hand gel, while the 
opposite was true for the perceived efficacy of 
hygiene strategies. Study 2 demonstrated that 
believing, incorrectly, that the seasonal flu vaccine 
was effective against swine flu was associated 
with greater likelihood of having the seasonal flu 
vaccine. Again, these findings fit with the Extended 
Parallel Process Model,13 which suggests that while 
worry or fear about a risk can increase a person’s 
motivation to take action, it is the perceived efficacy 
of protective actions that determines what action 
someone will take. Our results therefore suggest 
that communications campaigns during any 
future infectious disease outbreak should seek to 
emphasise the efficacy of any protective behaviours 
that are being recommended. This suggestion is 
also supported by previous research in this field.71 
How best to emphasise the efficacy of a protective 
action is an important question that requires 
further study.
The role of media reporting 
and information provision in 
influencing behaviours
Given that worry appears to act as a motivator for 
taking protective action, maintaining a degree 
of public concern throughout any future disease 
outbreak is likely to assist in promoting uptake of 
recommended behaviours. This may be particularly 
relevant during ‘slow burn’ incidents, in which 
levels of concern are liable to wane along with the 
rates of behaviours such as hand-washing,49 and in 
future pandemics when separate waves of infections 
may require the public to renew their protective 
activities after periods in which any threat appears 
to have died away. To a certain extent, it may be 
possible for communicators to keep an issue in 
the public eye by scheduling press events, briefing 
journalists, or putting forward experts or patients 
for interview. The results of study 1 suggest that 
once a new risk has become familiar to the public, 
slow and steady attempts to increase the volume 
of attention that the media devote to it may have 
limited, if any, effect on levels of worry in the 
community. Larger events, such as the introduction 
of a new vaccine or announcements concerning 
the beginning of a new wave of infection, may be 
required before elevations in worry are observed.
During the summer wave of swine flu, the total 
volume of media reporting was associated with 
higher levels of worry about the possibility of 
catching swine flu in the population. From this, 
it might be expected that at an individual level, 
increased exposure to information about swine 
flu during this period would be associated with 
greater uptake of protective behaviours. Yet in 
study 2, although likely uptake of vaccination 
between May and September was strongly 
predicted by greater worry about the possibility 
of catching swine flu, it showed no association 
with the amount of information that a person 
had heard recently about swine flu. Similarly, in 
study 3, although exposure to media coverage or 
advertising about swine flu was associated with 
increased uptake of recommended behaviours, 
these effects were largely mediated by the impact 
of exposure on perceptions of response efficacy. 
In fact, exposure to media coverage or advertising 
appeared to reduce, rather than increase, worry 
about the possibility of catching swine flu. In part, 
these seemingly contradictory results may reflect 
a methodological artefact. The surveys on which 
study 3 was based were conducted at the start of 
the outbreak, at a time when a high level of media 
reporting did not result in a high level of worry. A 
different relationship between exposure to media 
reporting and worry might have been observed in 
study 3 had these surveys been conducted later. A 
more fundamental difference between the studies 
also needs to be considered, however. While the 
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media exposure or amount of information heard 
on worry about the possibility of catching swine 
flu, behaviour or likely behaviour, the time series 
analysis used in study 1 assessed whether changes 
in the volume of media reporting were associated 
with changes in the number of people who were 
worried. It is possible that, for the majority of 
people in any given survey who were worried about 
the possibility of catching swine flu, their worry 
reflected reasons that were unrelated to media 
reporting. At the same time, media reporting may 
have played a large role in determining worry for 
a minority of people. Under such circumstances, 
changes in reporting would predict changes in 
the number of people who are worried over time, 
as seen in study 1, even although at any given 
point in time the amount of reporting that survey 
respondents had been exposed to would show a 
poor association with whether or not an individual 
respondent was worried. Extrapolating from the 
aggregate data used in the time series analysis 
to the individual-level data, as used in the cross-
sectional analysis, may not be valid.47
Methodological limitations
Although the specific methodological limitations 
relating to our three individual studies are 
discussed in the relevant chapters, one more 
general limitation that has not yet been raised 
affected the findings of all three. This relates to 
the questions included in the surveys we analysed. 
The surveys were primarily intended to track 
awareness of, and attitudes to, swine flu. Therefore, 
many variables that might have been of interest 
as predictors of behaviour were not included. 
For example, the surveys did not include items 
relating to perceived susceptibility to or severity 
of swine flu, the perceived self-efficacy of people 
in performing the various behaviours we assessed, 
perceptions about what other people would like 
the participant to do or absolute levels of trust 
in the Government, all factors that might have 
been pertinent.71 In addition, they did not include 
questions relating to some behaviours which were 
important from a public health perspective, such 
as hand-washing. Although our analyses have 
identified some factors that may be associated with 
behaviour change in a future outbreak, these are 
unlikely to be the only psychological variables that 
are relevant.
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T
he conclusions of each study are presented 
in Chapters 2–4. Overall, our results 
lead to several broad conclusions regarding 
recommendations that can be made for practice 
and for future research.
Implications for practice
1.  Our results showed that uptake of 
recommended behaviours during the swine 
flu outbreak was low. Maximising the impact 
of communication campaigns during future 
pandemics is therefore important. Our studies 
demonstrated that psychological processes are 
important to consider when designing these 
campaigns. Although such campaigns often 
need to be designed quickly, seeking evidence-
based advice from behavioural scientists as 
to how best to incorporate psychological 
principles into these campaigns is likely to 
strengthen them.
2.  Our results also demonstrate that rapid-
turnaround surveys can be used to improve 
communications campaigns by identifying 
factors that mediate between communication 
and behaviour. These surveys are often 
considered to be an integral part of the public 
health response to a major incident, given 
that they can help policy-makers to design 
and fine tune their communication strategies. 
Conducting informative analyses of this type 
of data requires that appropriate questions and 
response options for both rates and predictors 
of behaviour are used. Again, although such 
surveys often need to be commissioned very 
quickly, seeking timely advice from behavioural 
scientists as to what questions to ask, and how, 
is recommended. We also recommend that 
efforts are made to design such surveys ahead 
of time.
3.  More specifically, our results suggest that 
deliberately raising levels of worry about the 
possibility of catching a disease from low levels 
among the public is likely to increase uptake of 
behavioural recommendations during future 
infectious disease outbreaks. However, doing 
this without regard to the true nature of the 
risk faced by the public might erode levels 
of trust in public health communicators. In 
addition, our results showed that elevated 
worry may result in the uptake of behaviours 
that are not desirable. Caution should therefore 
be exercised in deciding how to implement this 
finding.
4.  Conversely, given the importance of worry 
about the possibility of catching swine flu in 
motivating uptake of protective behaviours, it is 
likely that attempts to reassure the public about 
their chances of becoming ill during a future 
infectious disease outbreak will reduce rates of 
behaviour change. Reassuring the public on 
the one hand, while recommending protective 
behaviours on the other, may also give out 
mixed messages and affect the impact and 
credibility of these communications.
5.  During any major public health incident 
certain events will inevitably occur which 
increase worry and motivation to take action. 
The time period surrounding these events may 
therefore be good times to provide the public 
with information encouraging the uptake of 
protective actions. Predicting, and planning 
responses to, these events should therefore be a 
focus for public health organisations.
6.  The results of studies 2 and 3 suggest that 
emphasising the efficacy of recommended 
behaviours in any future campaign will help 
to maximise the campaign’s impact on those 
behaviours. Importantly, although increasing 
levels of worry might increase rates of all 
protective behaviours, regardless of whether 
they have been recommended or not, our 
results suggest that communicating about the 
efficacy of a specific behaviour may have an 
impact on that behaviour alone.
Research recommendations
1.  While our results suggest that successfully 
communicating information about the efficacy 
of protective behaviours will increase the 
uptake of these behaviours, we are unable to 
say what the best techniques are for providing 
information about efficacy. Additional research 
on this topic would help to guide future 
communications campaigns.







2.  Across all the behavioural outcomes that we 
assessed, there was evidence that people from 
particular demographic groups were more 
inclined to engage in behavioural change. 
As with previous studies, our results showed 
that ethnicity, age, household size, health 
status, socioeconomic status and gender all 
played a role in determining whether someone 
engaged in a given behaviour or not.71 The 
mechanisms underlying these effects are 
likely to be complex and may have important 
implications for the way in which messages for 
these subgroups should be framed.80 Additional 
research to understand the reasons for and 
implications of these effects might help in 
the design of more effective communications 
campaigns in future pandemics. Exploring 
differences within each of these subgroups is 
also recommended. For example, differences 
are likely to exist in terms of the concerns of, 
and most appropriate messages for, people 
from different ethnic subgroups or with 
different underlying health conditions.
3.  Since the cross-sectional analyses reported in 
studies 2 and 3 were completed, additional 
data from the surveys have become available. 
These include potential outcome variables, 
such as hand-washing data and actual, rather 
than intended, vaccine uptake. We recommend 
further analysis of this data set focusing on 
these variables. Similarly, the database would 
also allow a more detailed analysis of the 
content of media reporting to be used as a 
predictor of worry during the outbreak.
4.  The perception that too much fuss was being 
made about the risk of swine flu was relatively 
high throughout the outbreak, but showed 
low levels of fluctuation as the outbreak 
developed. It may be that experience with 
previous health scares and outbreaks was 
the key factor influencing this perception. It 
is unclear how people’s experiences during 
the swine flu outbreak have affected their 
perception of health warnings produced by 
scientists, the media or the Government, what 
impact this might have on their response to 
future warnings, or how best to ameliorate any 
scepticism. Additional research addressing 
these areas is warranted.
5.  For the foreseeable future, telephone surveys 
are likely to remain the only pragmatic way to 
obtain rapid, quantitative, data with which to 
inform policy decisions during public health 
incidents. Additional research to improve 
the validity of this technique is therefore 
warranted. As a first step, testing the validity 
of self-report measures of different types of 
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1.  To analyse the Department of Health (DH) 
swine flu public attitudes and behaviour 
survey to examine how far behaviour can be 
understood in terms of specific beliefs and 
emotional responses.
2.  To assess how far behaviour, beliefs and 
emotional responses vary with socioeconomic 
and other demographic variables, geographic 
area, and over time.
3.  To assess the effect of NHS/DH communication 
initiatives and media/new media coverage on 
behaviour, beliefs and emotional responses.
Existing research
The influenza pandemic is an important ongoing 
health problem. The second most effective method 
of preventing the spread of flu, after provision of 
vaccines, involves behaviours, such as hand and 
respiratory hygiene behaviours, taking up vaccines 
and staying at home when ill. They are also key 
to limiting the severity of illness by, for example 
using the National Pandemic Flu Service or taking 
antivirals as prescribed. Data from the Health 
Protection Agency shows that about a third of 
schoolchildren given antivirals did not complete 
the course. Effective communication requires 
targeting specific behaviours central to preventing 
ill health and influencing attitudes and beliefs that 
are determinants of those behaviours. Moreover, 
we have an unprecedented opportunity in this 
pandemic to build up knowledge about public 
attitudes to pandemics and similar health threats 
more generally. This is important to prepare for 
the next pandemic, something that remains an 
ongoing threat, particularly in the context of avian 
flu and emerging zoonoses.
Existing research on preventative behaviours 
(e.g. hand-washing, respiratory hygiene, vaccine 
uptake), avoidant behaviours (e.g. staying at home) 
and management behaviours (e.g. uptake of 
antivirals) relevant to flu has been identified and 
summarised in consultation with the Behaviour & 
Communications (B&C) Group of the Scientific 
Pandemic Influenza Advisory Committee (SPI) 
in June 2009. This literature has been drawn 
from a range of countries, populations, infections 
(e.g. SARS, avian flu, swine flu, pandemics) and 
designs (e.g. hypothetical scenarios). The literature 
search focused on studies of associations between 
demographic characteristics, attitudes and 
behavioural measures, either reported, intended or 
actual behaviour.
The studies found are of variable quality, with 
some carried out in the middle of the outbreak, 
while others investigate intentions to behave in 
the event of an outbreak (see list of references). 
We can extract some broad principles from the 
current evidence. Perceptions about the diseases 
in question are more important predictors of 
behaviour than perceptions about the behaviours 
required. The research shows that perceived 
susceptibility to the disease and its perceived 
severity are important, as are issues of trust in 
authorities. There is also evidence that general 
levels of anxiety can influence the adoption of 
protective behaviours. As might be expected, 
belief in the effectiveness of recommended 
behaviours to protect against the disease can also 
predict behaviour. Generally, being older, female, 
non-white or more educated are associated with 
a higher chance of adopting the behaviours. 
Figure 1 shows an example of one of the conceptual 
maps of the predictors of preventative behaviour; 
we have also developed similar maps for avoidant 
and management behaviours.
Most research in this area lacks an explicit 
theoretical framework, partly as the studies were 
carried out in rapid response to the emerging 
pandemic threats of SARS and avian flu. Few 
use multivariate analyses, where the relative 
contribution of factors to the reported behaviour 
can be examined. Most are cross-sectional in 
design.
Only one study, Rubin et al. (2009), was carried out 
exclusively in the UK and focused on perceptions 
of swine flu at the very beginning of the outbreak. 
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This cross-sectional study found that people were 
more likely to follow recommended behaviour if 
they perceived swine flu to be severe, that they are 
likely to catch it, that the outbreak will last a long 
time, that the authorities can be trusted, that good 
information has been provided and that people 
can control their risk of catching swine flu and 
that specific behaviours are effective in reducing 
the risk. Being uncertain about the outbreak and 
believing that the outbreak had been exaggerated 
were associated with a lower likelihood of change. 
Because of its cross-sectional design, it is difficult 
to have a clear idea of causality or to study the 
mediating effect of attitudes and beliefs on the 
association between media and government 
communication and behaviour.
What is currently needed is an investigation of 
the extent to which determinants identified in 
other situations are relevant to the current swine 
flu outbreak. We will draw on both the specific 
literature identified above, but also the more 
general health psychology literature to identify 
appropriate theoretical frameworks. Despite this 
substantial literature on public health attitudes 
and beliefs, little past research has been sufficiently 
resourced to track public attitudes longitudinally 
in such detail as the DH’s weekly tracking survey 
is currently doing, or has studied as significant a 
health event as this.
Public attitudes are influenced by multiple 
information sources, including but not limited 
to official advice from the DH/NHS or the 
Government more generally. The literature on 
risk perception (Adams 1995) has established 
that public concerns about risk are higher with 
novel threats and when individuals do not feel 
in control of the risk, both factors with the flu 
pandemic. How individuals interpret information 
depends on their prior knowledge and attitudes. A 
substantial literature has demonstrated how illness 
perceptions predict health behaviours (Hagger and 
Orbell 2003). Illness perceptions are the cognitive 
representations individuals have about an illness. 
These may be discordant with professional advice. 
Faced with a new threat, individuals build a mental 
model of the threat (Petrie and Weinman 1997, 
2006), which, in turn, elicits an emotional reaction, 
which drives behaviours relating to that threat. The 
illness perception literature provides a theoretical 
model to understand attitudes. However, most 
illness perception research has been concerned 
with individuals with chronic diseases rather than 
large threats to public health.
Since the last influenza pandemic in 1968–9, 
there have been huge changes in media and 
communication technologies; in approaches 
to public health psychology; and in polling 
methodology and statistical analysis. Even since the 
near pandemic of SARS in 2002–3, there have been 
significant changes in media and communication 
technologies. The rise of internet technologies 
such as Twitter have already been recognised as 
having significant sociopolitical implications, 
while traditional media, like local newspapers, 
continue to decline. Such changes have impacted 
on health care too (Potts 2006). We have moved 
from a paternalistic model of health care, with 
patients being the target of education, to models 
of shared decision-making and patient choice. Our 
understanding of large-scale polls has matured, 
and the range of statistical tools to analyse the 
resulting data larger. We have the expertise in our 
team to consider these changes in the proposed 
research.
Research methods
The DH’s Communications Directorate has 
commissioned MORI to conduct a weekly public 
attitudes tracking survey. Telephone interviews 
selected from a set of 40 questions are conducted 
with a representative sample of > 1000 members of 
the general public to monitor changes in awareness 
of swine flu communications, trust in information 
sources, perceptions of swine flu (e.g. severity, 
controllability), worry about swine flu, perceived 
efficacy of a variety of preventative behaviours 
(e.g. hand-washing) and avoidant behaviour (e.g. 
avoiding travel), and predicted engagement in flu 
management behaviours (e.g. telephoning Swine 
Flu Information, staying at home).
The survey started on May 1 and is planned to 
continue for the next 6 months. There is thus a 
wealth of data that can be analysed to influence 
policy and practice. Although DH is analysing 
these figures as they are produced, the B&C Sub-
Group of the SPI Advisory Committee is keen to 
commission a broader piece of analysis looking 
at the associations between recalled government 
and other media communications, cognitive 
and emotional determinants of behaviours, 
and reported behaviours. Understanding these 
will enhance the B&C Group’s ability to make 
recommendations to DH on these issues.
This research will be shaped, supported and 
informed by the SPI B&C Sub-Group. The SPI 
Sub-Group is represented on the Government’s 
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is working closely with the DH Communications 
Directorate who manage the public attitudes 
tracking survey. The academic partners will be 
UCL’s Health Psychology Unit (led by SM), Health 
Behaviour Research Centre (RW) and Centre 
for Health Informatics and Multiprofessional 
Education (HP). We will have a commercial 
media monitoring partner, such as Meltwater 
News, to be decided in consultation with the DH 
Communications Directorate.
Data analysis will be from May 1 and cover the 
period for which the SPI modelling group have 
estimated that peak infections of the current 
outbreak may occur (September 2009 to February 
2010).
Work stream 1: Review of survey 
content and methods for event 
monitoring
The cumulative survey data will be reviewed and 
the literature review of behavioural determinants 
carried out by the B&C group will be updated 
and considered in the broader context of work on 
public attitudes. The results of these will be used 
to ascertain whether any items should be added 
and/or dropped from the survey. This will be fed 
back to the DH and MORI as soon as possible. 
The method for monitoring and identifying key 
government and DH communications will be 
finalised and the electronic media monitoring 
search strategy agreed.
Government/DH communications
Elizabeth Bailey, Head of Planning, Briefing & 
Messaging, will arrange for regular alerts of all 
significant DH communications or other noted 
events that may influence attitudes and behaviour. 
We will also seek to liaise with DH/NHS over web 
access statistics pertinent to swine flu (e.g. page 
hits, search terms). DH estimates of cases and 
deaths each week will also be collated.
Media monitoring: DH and electronic
An overnight update for swine flu is produced 
by the DH duty press officer and wider media 
monitoring services, daily media briefings 
and broadcast summaries are commissioned 
through the Central Office of Information Media 
Monitoring Unit. In addition, one-off specialist 
monitoring is commissioned as needed.
Electronic media monitoring will be provided, 
subject to consultation with DH Communications 
Directorate, by Meltwater News (http://meltwater.
com/mnews), an established and highly regarded 
company serving academic research, government 
and ‘third sector’ organisations and companies. 
A bespoke search strategy will produce weekly 
reports of printed media, frontline websites and 
blog coverage tailored to the key cognitions (e.g. 
perceived risk and severity, trust in government 
sources), emotions (e.g. anxiety, anger) and 
behaviours (e.g. staying away from work, hand 
hygiene). Printed media and website coverage 
represent key channels through which government 
advice is transmitted to the public; blogs will assess 
the ways in which the public interpret and act (or 
not) on advice, information and misinformation. 
The search strategy can be tailored by time (e.g. the 
last 2 days), national versus geographical region, 
and type of media (e.g. tabloids versus quality). It 
also can be changed week by week to reflect new 
issues as they arise. Analysis can be qualitative (e.g. 
tonal quality) as well as quantitative. We will have 
an individual consultant assigned to the project to 
adapt the search strategy according to need. The 
monitoring output will be reported in chart formats 
and in spreadsheets for statistical analysis by the 
research team.
Work stream 2: data analysis
The weekly cross-sectional data sets will be analysed 
multivariately to investigate associations between 
communication events, behavioural determinants 
and reported behaviours and to identify any 
mediators of association between these. Methods 
will include time series and structural equation 
modelling. Variations across region (mapped 
against outbreaks), socioeconomic status and other 
demographic characteristics will be described and 
their effects in modifying relationships between 
communication events and attitudes, worry and 
reported behaviours will be investigated. Analyses 
will be conducted, reported and discussed with DH 
on a monthly basis (more frequently if required).
The goal will be to arrive at a parsimonious model 
that accounts for as much cross-sectional variance 
in key target behaviours as possible in terms of 
emotional responses and specific beliefs. Changes 
over time in key elements of the model will then be 
explored in relation to DH communications and 
media coverage of events. It is recognised that in a 
fast moving situation, even weekly surveys may not 
be sufficiently frequent to disentangle the effects 
of different events and also that some of the effects 
may be cumulative or lagged. Therefore, it is not 
possible to state at the outset what kinds of answer 







Mass media campaigns are more likely to be 
effective if principles of campaign design are 
adhered to; one of the key principles is to 
use relevant theories of behaviour change as 
a conceptual framework, since it will suggest 
important determinants around which to 
develop messages (Noar 2006). Data analysis 
will be informed by two conceptual frameworks 
in order to identify determinants to inform DH 
communication and campaigns.
The first is a synthesis of empirical data about 
the determinants of three categories of behaviour 
relevant to protecting health within the context of 
outbreaks of infectious disease (SARS, avian flu and 
swine flu). This was carried out for the SPI B&C 
group to guide the DH in designing the survey so 
as to be maximally useful to policy and planning. 
This synthesis is summarised and illustrated as a 
series of ‘conceptual maps’ (see Figure 1), linking 
attitudinal determinants and other predictors with 
three key sets of behaviours: preventative (e.g. 
washing hands with soap), avoidant (e.g. staying 
at home when ill) and management (e.g. using the 
National Flu Service when symptoms are detected). 
A mapping exercise between MORI items and 
relevant evidence has been conducted by the B&C 
group to inform discussions with the DH about 
items to add to the current data set.
The second conceptual framework will be PRIME 
Theory of motivation (West 2006). This aims to 
provide an overarching model into which diverse 
aspects of motivation can be fitted. It pulls together 
decision-making theories, learning theory, theories 
of self-regulation and identity, and theories 
regarding the influence of drives and emotional 
responses to arrive at an account of the moment-
to-moment control of behaviour. It proposes that 
deliberate actions arise from the strongest of 
competing feelings of ‘want’ (involving anticipated 
pleasure or satisfaction) and ‘need’ (involving 
anticipated relief from mental or physical 
discomfort or drive states). Beliefs about what is 
beneficial or harmful, and intentions concerning 
future actions will only influence behaviour if 
they generate sufficiently strong immediate wants 
or needs at the time. The model proposes that 
identity (self-descriptions including personal 
rules) are potentially powerful sources of want or 
need that need to be considered when predicting 
many behaviours. In relation to responses to the 
flu pandemic, anticipated relief from anxiety and 
extent to which identity involves following rules will 
prove important drivers of particular behaviours.
The study’s ability to inform policy will be shaped 
by the survey questions included within the DH 
attitudes survey. It will be limited by the timing of 
the results; whilst they will not be able to inform 
response to an autumn flu peak, they will be able 
to inform policy in relation to the pandemic in 
the New Year. This proposal will also constitute a 
dummy run from which we have the opportunity 
to learn lessons for the future and a possible more 
severe form of a pandemic flu outbreak.
Statistical analysis
Time series analyses will consider variation over 
time in key survey responses since May 1 and how 
these relate to key events (DH activity or media). 
Analyses will be repeated at both a regional and 
national level. Data on cases and deaths, key DH 
communication activity and media/new media 
activity will be investigated as predictors of 
public attitudes. Analyses will consider that such 
relationships may, in turn, vary by demographic 
factors (e.g. the effect of different media/
communication sources may vary by age given 
known differences by age in use of traditional and 
online information channels).
Cross-sectional analyses using structural equation 
modelling will combine data over multiple weeks 
on a bimonthly basis. This will give a very large 
statistical power to investigate associations between 
demography, beliefs, knowledge, attitudes and 
behaviour. This analysis will be performed three 
times over the 6 months’ period to investigate 
whether the associations between variables also 
change over time.
Data interpretation
The results will be interpreted within the context 
of the literature review that the B&C group is 
currently conducting of effective communication 
and other interventions to change flu preventative 
and management behaviours.
Work stream 3: dissemination and 
advice on communication strategy
Dissemination will be guided by Richard Bowyer, 
Deputy Director of Strategy, Planning & Insight, 
DH Communications Directorate, and SM, who 
is a member of the Scientific Advisory Group in 
Emergencies (SAGE) and therefore is informed 
on a weekly basis of policy and planning needs. 
The survey analyses will be discussed on a regular 
basis by relevant members of the pandemic flu 
team within the DH Communications Directorate 
and by the B&C Group (of which SM is Chair) 
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with providing scientific advice to underpin policy 
in communication strategy and in behavioural 
management, a key aspect of reducing infection 
transmission and illness severity.
Ethical arrangements
Since the proposed study is to analyse anonymous 
survey data that is already being collected by the 
DH, no further ethics/governance permissions are 
required. The possibility of data being identifiable 
from demographic variables is very low, but all data 
will be securely stored.
We are conscious that merely asking a question on 
beliefs about flu has the potential to spread false 
information, and will thus carefully discuss survey 
wording with MORI.
Project timetable and 
milestones
In an emerging and unpredictable context, we 
offer an approach that is flexible enough to capture 
ongoing developments, and robust enough to 
produce valid conclusions. A detailed Gantt chart 
will be constructed outlining weekly targets for the 
duration of the project.
The applicants (SM and HP) will meet with the 
researcher employed on the study at least once 
a week to review past week’s work and plan the 
next week’s. We will plan for a fast turnaround 
for analysis to allow the research and the tracking 
surveys to respond to developments, but we will 
also reserve time for more detailed analysis. There 
will be fortnightly contact with the B&C Group of 
the SPI and the DH’s Communications Directorate 
to ensure that the findings are influencing 
policy and practice in a timely and effective 
manner. Both of these organisations are central 
to the management of the project. Meetings/
teleconferences with our assigned advisor from the 
media monitoring organisation will be as and when 
needed.
The timeline for this research is:
•  October  Review of survey content and methods 
for monitoring of DH communications and 
media and linking to data set; setting up 
working partnerships; begin analysis of past 
data.
•  November  Data analysis and first report; 
dissemination and advice to DH on 
communication strategy.
•  December  Refined and repeated data analysis 
and reports, dissemination and advice to DH 
on communication strategy.
•  December/January  Final report for DH.
•  February & March  Further analysis, 
dissemination and advice to DH on 
communication strategy; at least one and 
probably two journal articles (one addressing 
first two objectives and one addressing third). 
Timing of article submission for publication 
will be coordinated with the DH timetable for 
publishing the data.
Milestones
•  Oct 14
  – Data analysis protocol developed for 
Objectives 1 and 2.
  – Initial meeting with DH representatives 
to discuss DH’s needs re. monitoring 
communication events, desirability of 
adding items to survey and key questions to 
be addressed by analyses.
  – Initial meeting with Meltwater News to 
agree search and reporting strategy.
•  Nov 1
  – Initial data analyses run on past data.
  – Summary of media and other event 
monitoring by DH.
  – Data analysis protocol for Objective 3.
•  Nov 14
  – First data analysis report addressing all 
three objectives.
  – Presentation of report to DH 
communications team.
•  Dec 1
  – Refined and repeated data analysis and 
reports.
•  Dec 14
  – Final report for DH of analyses addressing 
three objectives.
•  Jan 14
  – Meeting with DH to discuss future analyses 
that will inform work at this stage of the 
pandemic.
•  Feb 1
  – Draft of Paper 1.
•  Feb 14
  – Meeting with DH to present results of 
subsequent analyses. Data analysis plan for 
final 6 weeks.
•  Mar 1
  – Draft of Paper 2.
  – Discussion with DH Communications 
about possible future research to inform 







•  Mar 14
  – Submission of Paper 1, assuming DH 
publication of data.
•  Mar 31
  – Final report to DH of findings from agreed 
subsequent analyses.
  – Submission of Paper 2, assuming DH 
publication of data.
Expertise
Susan Michie is Professor of Health Psychology 
leading the Health Psychology Unit in UCL’s 
Division of Psychology and Language Sciences. 
She is known internationally for her work on 
understanding health-related behaviours and 
applying psychological theory to designing 
interventions to change behaviour. She works at 
the interface of science and policy, acting as part-
time consultant to the DH’s Health Improvement 
Directorate to advise on several communication 
and behavioural intervention programmes. She 
is a member of the Government’s SPI Advisory 
Committee and SAGE, chairing its B&C group.
Henry Potts is a health informaticist and statistician 
in UCL Medical School. He brings to the team 
expertise in statistical analysis for a health 
psychology context. He is also a recognised 
expert on new information and communication 
technologies and their role in health care, 
including non-traditional media and social 
networking.
Robert West (collaborator) is Professor of Health 
Psychology leading a team of researchers within 
the Health Behaviour Research Centre in 
UCL’s Department of Epidemiology and Public 
Health. He brings to the team expertise in 
human motivation, having recently published 
a comprehensive theory that describes how 
beliefs and emotions interact with environmental 
events to generate behaviour. He also runs a 
longitudinal study of beliefs, emotional responses 
and behaviours relating to smoking (the Smoking 
Toolkit Study), which tracks responses on a 
monthly basis and involves similar kinds of analyses 
to those proposed here.
Meltwater News is a global specialist in online 
media monitoring, working with more than 15,000 
companies and academic and other organisations 
to track critical information published online. They 
provide unlimited and filtered results for research 
purposes, and. analysis is provided including topic, 
timeline, sources and geographical cross-section.
Service users
The analyses and their dissemination will be 
guided by SM in collaboration with Richard 
Bowyer, Deputy Director of Strategy, Planning & 
Insight, DH Communications Directorate. They 
will feed directly into the DH Communications 
Directorate and the B&C Group (of which SM 
is Chair) that reports to SAGE. The B&C group 
is charged with providing scientific advice to 
underpin policy in communication strategy and in 
behavioural management, a key aspect of reducing 
infection transmission and illness severity.
Justification of support required
We will require 5% of SM’s time to oversee the 
project and report writing, liaise with the DH and 
the B&C group and manage the researcher. We will 
require 10% of HP’s time to oversee the statistical 
analyses and write the statistical parts of the report.
We are asking for the cost of a postdoctoral 
researcher to conduct the analyses, draft reports 
and give administrative support to the project. 
SM, HP and the researcher will meet with the 
identified DH communications team members. 
The researcher will need a computer, statistical 
software and printer. We will require the cost of 
teleconferences and inner London travel. Finally, 
we are asking for a small budget to cover casual 
assistance, which will be provided, as needed, 
by Alison Bish, a health psychologist providing 
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TABLE 1  Mapping of items currently included in the MORI survey with evidence-based determinants of behaviour and behavioural 
responses
Evidence that predicts behaviour No evidence that predicts behaviour
Included in MORI 
poll
Q3 Heard of swine flu (knowledge)
Q4 How much heard
Q5 How much do you know
(4 and 5 possibly more perception than actual knowledge)
Q7 Worry*
Q10 No vaccine?* (sort of knowledge/sort of severity)
Q11 There are ways to slow down spread (knowledge/
severity)
Q12 Natural immunity? (knowledge/severity)
Q13 Flu vaccine will protect me (knowledge/severity)
Q14 Catch from pork? (knowledge)
Q15 Thousands died? (knowledge/severity)
Q16 Washing hands with soap effectiveness* (effectiveness 
of behaviour)
Q17Covering nose and mouth effectiveness* (effectiveness 
of behaviour)
Q18 Disposing of tissues effectiveness* (effectiveness of 
behaviour)
Q19 Avoiding travel effectiveness (effectiveness of 
behaviour)
Q20 Avoiding crowds effectiveness (effectiveness of 
behaviour)
Q21 Cleaning surfaces effectiveness (effectiveness of 
behaviour)
Q23 Wearing masks effectiveness (effectiveness of 
behaviour)
Q27 Satisfied with amount of information* 
(communication)
Q29 Government prepared?* (communication)
Q33 Too much fuss being made* (communication)
Q36 What is pandemic flu/How is it different from 
normal flu* (knowledge)
Q37 Pandemic flu is more severe than swine flu* (severity/
knowledge)








QB Where to find it




Q8 Source of information
Q9 Websites used
Q26 Who trusted
Q28 What extra information is required 
(although important to know this)














Whether self, friends, family work for NHS 
(useful markers of social class)
Geographical region (important as at the 
moment some areas are more affected than 
others)





Evidence that predicts behaviour No evidence that predicts behaviour
Not included in 
MORI poll
Perceived severity for the individual in various ways e.g. 
financially, medically – although some items touch on this
Perceived susceptibility in terms of feeling at risk/feeling 
vulnerable/likelihood of catching it
Perceived behavioural control and self-efficacy





Presence of symptoms/cues to action
Illness perceptions, e.g. beliefs about pandemic flu – its 
time course (how long are you ill for?), severity (including 
likelihood of death), what causes it (a virus? a bacterium?), 
how is it spread (through the air? through food? through 
contact with another person? from surfaces?)
Have you had swine flu?
Do you know personally anyone who has had swine flu?
Italicised words in brackets indicate the concept covered.
a  Included in scaled down MORI poll.
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Behavioural responses included in MORI poll Behavioural responses not included in MORI poll
Q6 Been to see GP/hospital/Called NHS Direct




 go to GP
 call swine flu information
 stay at home and self-treat
 visit NHS website
 go to A&E
 visit pharmacist
 speak to family and friends
 go to walk in centre
 take medication
 ask doctor to come to house
 keep away from people
 stay at home
 call A&E
 call pharmacy
 inform my employers
Q32 Done any of the following since the outbreak
 carrying tissues
 bought antibacterial gel
 looked for information online
 avoided eating pork/ham/bacon





 tried to buy Tamiflu




Used National Flu Line




Made flu friend plans
Used antibacterial gel
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FIGURE 1  Example of conceptual maps of predictors of preventative behaviours.
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Appendix 2  
Searches used to identify media stories 



















































(ingress:“H1N1” or ingress:“swine flu” or 
ingress:“pandemic”) and (title:“children” or 
title:“child” or title:“kids” or title:“baby” or 
title:“babies” or title:“babe” or title:“tots” or 
title:“tot” or title:“toddler” or title:“toddlers” or 
title:“school” or title:“nursery” or title:“infant” or 
title:“infants” or title:“pupil” or title:“pupils” or 
title:“schools” or title:“nurseries”)
Death-related search
(ingress:“swine flu” or ingress:“H1N1” or 
ingress:“pandemic”) and (title:“death” or 
title:“deaths” or title:“dead” or title:“die” or 
title:“fatality” or title:“kill” or title:“kills” or 
title:“killed” or title:“killer” or title:“deadly” or 
title:“lethal” or title:“fatal”)
Exaggeration-related search
(ingress:“swine flu” or ingress:“H1N1” or 
ingress:“pandemic”) and (ingress:“alarmist” 
or ingress:“alarmism” or ingress:“overstate” 
or ingress:“overstated” or ingress:“over the 
top” or ingress:“hype” or ingress:“hyping” or 
ingress:“hyped” or ingress:“over hyped” or 
ingress:“overhyped” or ingress:“hysteria” or 
ingress:“hysterical” or ingress:“exaggerate” or 
ingress:“exaggerated” or ingress:“exaggerating” 
or ingress:“exaggerates” or ingress:“overplay” 
or ingress:“overplayed” or ingress:“over-react” 
or ingress:“overreact” or ingress:“over react” or 
ingress:“over reacts” or ingress:“over reacting” 
or ingress:“over reacted” or ingress:“over 
blown” or ingress:“sensationalised” or 




(ingress:“H1N1” or ingress:“swine flu” or 
ingress:“pandemic”) and (title:“uncertain” 
or title:“uncertainties” or title:“controversy” 
or title:“controversies” or title:“debate” or 
title:“debates” or title:“doubt” or title:“doubts” or 
title:“query” or title:“queries” or title:“argument” 
or title:“arguments” or title:“confusion” or 
title:“confusions” or title:“confusing” or 
title:“contradiction” or title:“contradictions” 
or title:“contradictory” or title:“muddle” 
or title:“muddles” or title:“disagree” or 
title:“disagrees” or title:“disagreement” or 
title:“disagreements” or title:“inconsistent” 
or title:“inconsistencies” or title:“critic” or 
title:“criticism” or title:“critics”)
UNCORRECTED PROOFSUNCORRECTED PROOFSUNCORRECTED PROOF
06/03/10
FLU 1P
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Appendix 3  
Key themes identified in media reporting 
for the start date of each survey
Survey  
start date
Main themes in that day’s media reporting  
(key dates of other events recorded in parentheses)
01/05/09 Reporting focuses on news of a UK citizen who contracted swine flu in the UK, the first time community 
transmission has been recorded. Several local newspapers quote Council or Local NHS Trust 
spokespeople as saying that local agencies are well prepared for a large-scale outbreak. Reports describe 
swine flu as still mild, but highlight concerns that it might mutate at some stage in the future. Official advice 
about respiratory and hand hygiene measures are repeated
05/05/09 Reports of local cases still predominate in the local press. The closure of two large private schools in 
London and distribution of Tamiflu to the pupils is reported. Official spokespeople are quoted giving advice 
about respiratory and hand hygiene measures. The illness is typically described as mild by most papers. 
Initial people who caught it are described as coming out of quarantine and returning to normal life
08/05/09 Although still reporting swine flu to be mild, concerns are voiced that the vaccine might mutate at some 
point in the future. Some stories report that the response to swine flu may have been an over-reaction. 
An MP is quoted as saying it is good for people to catch the virus now ‘whilst it’s still relatively weak’. 
Warnings about online scams involving fake medication are given
12/05/09 Local cases of swine flu continue to be reported. Some discussion over the use of ‘hyperbole’ by 
journalists and scientists occurs. While some new schools are closed, previously closed schools are 
reported as reopening. Comparisons are made with the 1957 pandemic, as a result of a newly recent study
17/05/09 Limited amount of reporting occurs, describing the impact of swine flu on tourism to Mexico now that 
the Foreign Office is no longer advising against travel to the region, and some new cases occurring among 
members of the public
22/05/09 Local newspapers report the first cases occurring in their area. Victims of swine flu are being treated 
with antiviral drugs. Local and national health officials and ministers are quoted as saying that it is right to 
prepare for a pandemic, that the health services are working well to contain the spread of disease, and 
that there is no cause for public alarm
29/05/09 Most articles focus on the closure of a famous private school and a breakthrough in the development of a 
vaccine. Several stories about swine flu spreading faster in UK than in the rest of EU and the first report of 
a life-threatening UK case
05/06/09 Reports focus on the geographical clustering of cases (particularly in Scotland and Birmingham). There are 
also stories about first cases in particular counties within the UK
12/06/09 The majority of stories cover the fact that the WHO has now declared swine flu to be a global pandemic. 
Focus is also on the use of a containment strategy to control the spread and the provision of Tamiflu to 
at-risk groups as a prevention measure (World Health Organization declares a full pandemic – 11 June)
19/06/09 Stories focus on the possible over diagnosis of swine flu by GPs and indicate that there will be greater 
reliance on lab testing now (first UK death occurs – 15 June)
26/06/09 A coming rise in cases during autumn and winter is suggested as well as reinforcement of advice about 
hand hygiene and who to contact if ill. Several stories about a surge in people calling NHS Direct worried 
they may have swine flu. The largest 1-day increase in cases since the outbreak began is reported. Tamiflu 
is now only being given to those who are ill, rather than contacts
03/07/09 The media suggest that cases cannot be contained. There is talk of 100 000 new cases a day by August. 
There has been a move to a treatment rather than containment phase. People are warned not to go 
to work if they’re feeling ill and to be cautious of counterfeit drugs. First mention of ‘swine flu parties’ 
(Government announces a change in strategy from containment of swine flu to treatment – 2 July)
10/07/09 Some papers talk about a potential plan to let people stay off work for 14 days without needing a GP’s 
note in order to ease the burden on GPs and to help prevent the spread of the disease. Talk of business 









Main themes in that day’s media reporting  
(key dates of other events recorded in parentheses)
17/07/09 Immunisation programme is set to begin in the autumn and the National Pandemic Flu Service (NPFS) 
helpline will soon be launched. Lots of stories about the death toll rising, but the spread slowing due to the 
end of the school year
24/07/09 Stories stress that pandemic plans have been in place for years and the country is prepared. There was 
huge demand as soon as the NPFS website was launched. Impossible to accurately calculate the number of 
cases since the beginning of the outbreak as swabbing and testing is no longer done (NPFS goes live – 23 
July)
31/07/09 Cases may have plateaued for the moment. Reports of Tamiflu side effects in children taking it (nausea and 
nightmares). Pregnant women described as particularly at risk from swine flu and four times more likely to 
be admitted to hospital. Vaccine trials have begun
07/08/09 Concerns are raised about the safety of fast-tracking the vaccine. Reminders of hand hygiene and tissue 
use are issued. Decreasing number of cases for now but warnings of a second wave when schools go back. 
Worry that the NHS won’t get enough doses of the vaccine before the possible second wave of cases. No 
evidence the virus is mutating or getting stronger. Health workers and pregnant women to take priority 
for vaccination. Worry about ‘unqualified’ swine flu advisors on the NPFS helpline
14/08/09 Mass immunisation is to begin in the autumn. Clarifications in many articles in terms of at-risk groups and 
the order in which people will be vaccinated. Travel companies report losing business. Warnings are given 
to people who are ill that they should try to avoid public events
21/08/09 Launch of an awareness campaign about what to do if you have swine flu, as well as a leaflet (‘Worried 
about swine flu’). Focus on the difficulty of predicting when the second wave could hit. Only an estimated 
1 in 10 people who sought treatment really have swine flu
28/08/09 Swine flu rates continue to fall even in ‘hotspots’. Reinforced messages of not panicking and that most 
deaths have had underlying complications. First batches of vaccine have been delivered to government 
but won’t be used until October. Businesses holding swine flu seminars to raise awareness and help stop 
spread
04/09/09 UK businesses told to prepare for staff absences of up to 50%. Deaths could actually be less than half 
those of the normal flu. Criticism that the Government overexaggerated the severity of swine flu. 
Discussion of practicalities surrounding vaccine administration, such as how much GPs should be paid
11/09/09 Some experts say Tamiflu should not be given to children because of severe side effects. The next wave of 
swine flu predicted to peak between late August and late September
18/09/09 A Northern Irish pig farm has tested positive for swine flu. Cases have increased again over the past week 
– lots of talk of the ‘return of swine flu’
25/09/09 Continued rise in cases. Regulators approve swine flu vaccine for use in UK. Vaccine tests to be done on 
young children. Alcohol-based hand gels banned in prisons after inmates drink it. Plans are under way to 
set up vaccination centres
02/10/09 Continues to be a steady increase in cases but is still mild in severity for most people. Reiteration of the 
symptoms and what to do if ill. Increase in number of people admitted to hospital with swine flu who have 
no underlying health conditions. Seasonal flu campaign begins
09/10/09 A drop in cases is happening again, but further increases said to be likely – other papers report increases 
in cases calling it the beginning of the second wave. Preliminary evidence showing there may be a link 
between obesity and swine flu complications. Reminder messages about good hygiene
16/10/09 UK death toll passes 100. Pregnant women urged to get vaccine after a pregnant woman and her baby die 
from swine flu. National vaccination programme to begin from 21 October. Postal strike could disrupt the 
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Main themes in that day’s media reporting  
(key dates of other events recorded in parentheses)
23/10/09 Four people in Scotland die within 24 hours. Children in special schools to be vaccinated as a priority. 
Vaccination programme is under way – US vaccination facing delays. Concern about the proportion of 
younger people dying. NHS may soon struggle to cope with the demand on hospital services. Invention of 
first ‘swine flu wipe’ (vaccination starts – 21 October)
30/10/09 Reminder of symptoms. Second wave appears to be slow moving, although a number of articles talk about 
50% increase in cases. Encouragement to take up the vaccination offer. Pharmaceutical companies report 
increased profits. GP clinics still don’t have the vaccine so there is confusion about when people can get 
vaccinated. A celebrity duo may have swine flu. Launch of TV ad campaign to ‘catch it, bin it, kill it’
06/11/09 Four people die in the West Midlands. Statement issued saying that all school children may potentially be 
vaccinated. Only a ‘small increase’ in cases overall this week. Poor school attendance rates in Ireland
13/11/09 Some Irish papers report that the worst of the outbreak has passed. All priority groups to be vaccinated 
by Christmas. Cases seem to be falling in England and Ireland but still slowly rising in Scotland. Death of 
another pregnant woman and urges for at-risk groups to get vaccinated
20/11/09 Healthy children under 5 are to be vaccinated against swine flu. Deaths from swine flu still increasing – 
21% of deaths have been under-14-year-olds. Concern that parents will not allow their children to get the 
vaccination (extension of vaccination programme to children is announced – 19 November)
27/11/09 Decrease in cases, but an increase in number needing hospital treatment. More deaths in Scotland. Calls 
for parents to get children vaccinated. Review to come in terms of whether NPFS needs to continue. A 
drug-resistant strain of swine flu identified
11/12/09 Swine flu to be a ‘slow burn’ until spring rather than a huge outbreak. Only about one-quarter of people 
in risk groups have opted to get the vaccination. A medical study suggests there is no clear evidence that 
Tamiflu cuts risk of complications. Some GPs claim they are underpaid for administering the swine flu 
vaccine. Death rate lower than was originally feared
28/12/09 Another rise in Scottish cases. Vaccination for children under 5 has begun. Overall number of cases has 
been lower than expected
08/01/10 Diagnosis levels have fallen and the worst may be over but people are encouraged to remain vigilant. 
Vaccination in children under 5 continues. EU governments are scaling back their orders for vaccine
UNCORRECTED PROOFSUNCORRECTED PROOFSUNCORRECTED PROOF
06/03/10
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Appendix 4  
Tables relating to study 3
TABLE 11  Association between personal variables and carrying tissues
Variable Variable levels N (%)
N (%) 
carrying tissues  OR (95% CI) aOR (95% CI)a
Sex Female 3101 (57.2) 1229 (39.6) 2.0 (1.8 to 2.3) 2.1 (1.8 to 2.3)
Male 2318 (42.8) 564 (24.3) Reference Reference
Age 16–24 518 (9.6) 173 (33.4) 0.9 (0.7 to 1.1) 0.9 (0.7 to 1.1)
25–34 662 (12.2) 206 (31.1) 0.8 (0.7 to 0.97) 0.7 (0.6 to 0.9)
35–54 1917 (35.4) 608 (31.7) 0.8 (0.7 to 0.9) 0.8 (0.7 to 0.96)
55–64 979 (18.1) 320 (32.7) 0.9 (0.7 to 1.0) 0.9 (0.7 to 1.04)
65+ 1343 (24.8) 486 (36.2) Reference Reference
Social grade C2DE 2268 (41.9) 755 (33.3) 1.0 (0.9 to 1.1) 0.9 (0.8 to 1.1)
ABC1 3151 (58.1) 1038 (32.9) Reference Reference
Ethnicity Other ethnicity 361 (6.7) 153 (42.4) 1.5 (1.2 to 1.9) 1.8 (1.4 to 2.3)
White 5010 (93.3) 1616 (32.3) Reference Reference
Household size Six people or more 105 (2.0) 36 (34.3) 1.0 (0.7 to 1.6) 1.1 (0.7 to 1.7)
Three to five people 1806 (33.7) 599 (33.2) 1.0 (0.9 to 1.1) 1.1 (0.9 to 1.3)
Two people 1943 (36.3) 636 (32.7) 1.0 (0.8 to 1.1) 1.0 (0.9 to 1.2)
One person 1502 (28.0) 501 (33.4) Reference Reference
General health status Poor or very poor 407 (7.5) 165 (40.5) 1.4 (1.2 to 1.8) 1.3 (1.02 to 1.7)
Fair 841 (15.6) 279 (33.2) 1.0 (0.9 to 1.2) 1.0 (0.8 to 1.1)
Very good or good 4153 (76.9) 1346 (32.4) Reference Reference
Does participant have 
any long-standing 
infirmity or illness?
Yes 1522 (28.2) 557 (36.6) 1.2 (1.1 to 1.4) 1.2 (0.995 to 1.4)
No 3874 (71.8) 1228 (31.7) Reference Reference






TABLE 12  Association between personal variables and buying sanitising gel
Variable Variable levels N (%)
N (%) buying 
sanitising gel  OR (95% CI) aOR (95% CI)a
Sex Female 3101 (57.2) 383 (12.4) 2.4 (1.9 to 2.9) 2.4 (2.0 to 3.0)
Male 2318 (42.8) 130 (5.6) Reference Reference
Age 16–24 518 (9.6) 77 (14.9) 2.7 (2.0 to 3.8) 2.3 (1.6 to 3.4)
25–34 662 (12.2) 83 (12.5) 2.2 (1.6 to 3.1) 1.9 (1.3 to 2.8)
35–54 1917 (35.4) 203 (10.6) 1.8 (1.4 to 2.4) 1.7 (1.2 to 2.2)
55–64 979 (18.1) 69 (7.0) 1.2 (0.8 to 1.6) 1.2 (0.8 to 1.6)
65+ 1343 (24.8) 81 (6.0) Reference Reference
Social grade C2DE 2268 (41.9) 214 (9.4) 1.0 (0.8 to 1.2) 1.1 (0.9 to 1.3)
ABC1 3151 (58.1) 299 (9.5) Reference Reference
Ethnicity Other ethnicity 361 (6.7) 53 (14.7) 1.7 (1.3 to 2.3) 1.5 (1.1 to 2.0)
White 5010 (93.3) 456 (9.1) Reference Reference
Household size Six people or more 105 (2.0) 17 (16.2) 3.0 (1.7 to 5.2) 1.9 (1.02 to 3.5)
Three to five people 1806 (33.7) 230 (12.7) 2.3 (1.8 to 2.9) 1.7 (1.3 to 2.3)
Two people 1943 (36.3) 173 (8.9) 1.5 (1.2 to 2.0) 1.4 (1.1 to 1.9)
One person 1502 (28.0) 91 (6.1) Reference Reference
General health status Poor or very poor 407 (7.5) 45 (11.1) 1.2 (0.9 to 1.7) 1.6 (1.1 to 2.4)
Fair 841 (15.6) 80 (9.5) 1.0 (0.8 to 1.3) 1.3 (0.97 to 1.7)
Very good or good 4153 (76.9) 387 (9.3) Reference Reference
Does participant have 
any long-standing 
infirmity or illness?
Yes 1522 (28.2) 137 (9.0) 0.9 (0.8 to 1.1) 1.0 (0.8 to 1.3)
No 3874 (71.8) 375 (9.7) Reference Reference
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TABLE 13  Association between personal variables and avoiding public transport
Variable Variable levels N (%)
N (%) avoiding 
public transport  OR (95% CI) aOR (95% CI)a
Sex Female 3101 (57.2) 65 (2.1) 1.1 (0.7 to 1.5) 1.1 (0.7 to 1.6)
Male 2318 (42.8) 46 (2.0) Reference Reference
Age 16–24 518 (9.6) 16 (3.1) 1.4 (0.8 to 2.7) 1.5 (0.7 to 3.2)
25–34 662 (12.2) 11 (1.7) 0.8 (0.4 to 1.5) 0.8 (0.4 to 1.8)
35–54 1917 (35.4) 45 (2.3) 1.1 (0.7 to 1.7) 1.3 (0.7 to 2.2)
55–64 979 (18.1) 10 (1.0) 0.5 (0.2 to 0.96) 0.5 (0.3 to 1.1)
65+ 1343 (24.8) 29 (2.2) Reference Reference
Social grade C2DE 2268 (41.9) 51 (2.2) 1.2 (0.8 to 1.7) 1.0 (0.7 to 1.6)
ABC1 3151 (58.1) 60 (1.9) Reference Reference
Ethnicity Other ethnicity 361 (6.7) 24 (6.6) 4.1 (2.6 to 6.6) 4.1 (2.5 to 6.8)
White 5010 (93.3) 85 (1.7) Reference Reference
Household size Six people or more 105 (2.0) 6 (5.7) 2.6 (1.1 to 6.4) 1.4 (0.5 to 3.8)
Three to five people 1806 (33.7) 36 (2.0) 0.9 (0.5 to 1.4) 0.8 (0.4 to 1.3)
Two people 1943 (36.3) 34 (1.7) 0.8 (0.5 to 1.2) 0.8 (0.5 to 1.3)
One person 1502 (28.0) 34 (2.3) Reference Reference
General health status Poor or very poor 407 (7.5) 16 (3.9) 2.3 (1.3 to 4.0) 2.6 (1.3 to 5.1)
Fair 841 (15.6) 23 (2.7) 1.6 (0.99 to 2.6) 1.6 (0.96 to 2.8)
Very good or good 4153 (76.9) 72 (1.7) Reference Reference
Does participant have 
any long-standing 
infirmity or illness?
Yes 1522 (28.2) 36 (2.4) 1.2 (0.8 to 1.8) 1.0 (0.6 to 1.6)
No 3874 (71.8) 75 (1.9) Reference Reference






TABLE 14  Association between personal variables and visiting a GP or hospital or phoning NHS Direct for flu-related reasons. 
Variable Variable levels N (%)
N (%) using health 
care services OR (95% CI)  aOR (95% CI)a
Sex Female 3101 (57.2) 53 (1.7) 1.1 (0.7 to 1.7) 1.1 (0.7 to 1.8)
Male 2318 (42.8) 35 (1.5) Reference Reference
Age 16–24 518 (9.6) 13 (2.5) 1.7 (0.8 to 3.4) 1.2 (0.5 to 2.9)
25–34 662 (12.2) 10 (1.5) 1.0 (0.5 to 2.2) 0.9 (0.4 to 2.2)
35–54 1917 (35.4) 32 (1.7) 1.1 (0.6 to 2.0) 0.9 (0.5 to 1.8)
55–64 979 (18.1) 13 (1.3) 0.9 (0.4 to 1.8) 0.9 (0.4 to 1.8)
65+ 1343 (24.8) 20 (1.5) Reference Reference
Social grade C2DE 2268 (41.9) 43 (1.9) 1.3 (0.9 to 2.0) 1.1 (0.7 to 1.8)
ABC1 3151 (58.1) 45 (1.4) Reference Reference
Ethnicity Other ethnicity 361 (6.7) 13 (3.6) 2.5 (1.4 to 4.5) 2.2 (1.2 to 4.2)
White 5010 (93.3) 74 (1.5) Reference Reference
Household size Six people or more 105 (2.0) 6 (5.7) 3.7 (1.5 to 9.3) 3.3 (1.2 to 9.1)
Three to five people 1806 (33.7) 39 (2.2) 1.4 (0.8 to 2.3) 1.6 (0.8 to 2.9)
Two people 1943 (36.3) 18 (0.9) 0.6 (0.3 to 1.1) 0.6 (0.3 to 1.1)
One person 1502 (28.0) 24 (1.6) Reference Reference
General health status Poor or very poor 407 (7.5) 13 (3.2) 2.5 (1.3 to 4.5) 2.6 (1.3 to 5.5)
Fair 841 (15.6) 20 (2.4) 1.8 (1.1 to 3.0) 1.7 (0.9 to 3.1)
Very good or good 4153 (76.9) 55 (1.3) Reference Reference
Does participant have 
any long-standing 
infirmity or illness?
Yes 1522 (28.2) 31 (2.0) 1.4 (0.9 to 2.2) 1.2 (0.6 to 2.0)
No 3874 (71.8) 56 (1.4) Reference Reference
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TABLE 15  Association between media and advertising exposure, information and worry-related variables and carrying tissue
Variable Variable levels N (%)
N (%) 
carrying tissues OR (95% CI) aOR (95% CI)a
Exposure to media 
coverage
Exposed 4167 (76.9) 1387 (33.3) 1.0 (0.9 to 1.2) 1.0 (0.9 to 1.2)
Not exposed 1251 (23.1) 405 (32.4) Reference Reference
Exposure to 
advertising
Exposed 2735 (50.5) 942 (34.4) 1.1 (1.01 to 1.3) 1.2 (1.05 to 1.3)
Not exposed 2683 (49.5) 850 (31.7) Reference Reference
How much have you 
heard about swine flu?
A lot or a moderate 
amount
4817 (92.9) 1618 (33.6) 1.2 (0.97 to 1.5) 1.3 (0.99 to 1.6)
A little or nothing 366 (7.1) 107 (29.2) Reference Reference
How much do you 
know about swine flu
A lot or a moderate 
amount
3803 (73.6) 1308 (34.4) 1.2 (1.05 to 1.4) 1.2 (1.03 to 1.4)
A little or nothing 1365 (26.4) 416 (30.5) Reference Reference
How satisfied are 
you with amount of 
information?
Very or fairly satisfied 4462 (91.0) 1520 (34.1) 1.0 (0.8 to 1.2) 1.0 (0.8 to 1.2)
Very or fairly 
dissatisfied
441 (9.0) 155 (35.1) Reference Reference
Do you want more 
information?
Yes 1998 (36.9) 775 (38.8) 1.5 (1.3 to 1.7) 1.4 (1.3 to 1.6)
No 3417 (63.1) 1016 (29.7) Reference Reference
How well prepared is 
the Government?
Very or fairly well 
prepared
4014 (78.3) 1347 (33.6) 1.1 (0.95 to 1.3) 1.1 (0.97 to 1.3)
Not very or not at all 
well prepared
1113 (21.7) 351 (31.5) Reference Reference
How worried are you 
about swine flu?
Very or fairly worried 757 (14.0) 348 (46.0) 1.9 (1.6 to 2.2) 1.7 (1.5 to 2.0)
Not very or not at all 
worried
4642 (86.0) 1441 (31.0) Reference Reference
Hygiene efficacy score Median or higher 2827 (52.2) 1095 (38.7) 1.7 (1.5 to 1.9) 1.6 (1.4 to 1.8)
Lower than median 2588 (47.8) 698 (27.0) Reference Reference
Avoidance efficacy 
score
Median or higher 2728 (50.5) 989 (36.3) 1.3 (1.2 to 1.5) 1.2 (1.1 to 1.4)
Lower than median 2674 (49.5) 801 (30.0) Reference Reference






TABLE 16  Association between media and advertising exposure, information and worry-related variables and buying sanitising gel
Variable Variable levels N (%)
N (%) buying 
sanitising gel OR (95% CI) aOR (95% CI)a
Exposure to media 
coverage
Exposed 4167 (76.9) 394 (9.5) 1.0 (0.8 to 1.2) 1.1 (0.8 to 1.3)
Not exposed 1251 (23.1) 118 (9.4) Reference Reference
Exposure to 
advertising
Exposed 2735 (50.5) 308 (11.3) 1.5 (1.3 to 1.9) 1.4 (1.2 to 1.7)
Not exposed 2683 (49.5) 204 (7.6) Reference Reference
How much have you 
heard about swine 
flu?
A lot or a moderate 
amount
4817 (92.9) 469 (9.7) 1.3 (0.9 to 1.9) 1.4 (0.9 to 2.1)
A little or nothing 366 (7.1) 28 (7.7) Reference Reference
How much do you 
know about swine flu
A lot or a moderate 
amount
3803 (73.6) 380 (10.0) 1.2 (0.95 to 1.5) 1.2 (0.97 to 1.5)
A little or nothing 1365 (26.4) 117 (8.6) Reference Reference
How satisfied are 
you with amount of 
information?
Very or fairly satisfied 4462 (91.0) 439 (9.8) 1.0 (0.7 to 1.3) 0.9 (0.7 to 1.3)
Very or fairly 
dissatisfied
441 (9.0) 45 (10.2) Reference Reference
Do you want more 
information?
Yes 1998 (36.9) 249 (12.5) 1.7 (1.4 to 2.0) 1.5 (1.3 to 1.9)
No 3417 (63.1) 264 (7.7) Reference Reference
How well prepared is 
the Government?
Very or fairly well 
prepared
4014 (78.3) 372 (9.3) 0.9 (0.7 to 1.1) 0.9 (0.7 to 1.1)
Not very or not at all 
well prepared
1113 (21.7) 115 (10.3) Reference Reference
How worried are you 
about swine flu?
Very or fairly worried 757 (14.0) 145 (19.2) 2.8 (2.2 to 3.4) 2.3 (1.9 to 2.9)
Not very or not at all 
worried
4642 (86.0) 366 (7.9) Reference Reference
Hygiene efficacy 
score
Median or higher 2827 (52.2) 339 (12.0) 1.9 (1.6 to 2.3) 1.8 (1.5 to 2.2)
Lower than median 2588 (47.8) 174 (6.7) Reference Reference
Avoidance efficacy 
score
Median or higher 2728 (50.5) 274 (10.0) 1.1 (0.9 to 1.4) 1.2 (0.99 to 1.5)
Lower than median 2674 (49.5) 239 (8.9) Reference Reference
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TABLE 17  Association between media and advertising exposure, information and worry-related variables and avoiding public transport
Variable Variable levels N (%)
N (%) 
carrying tissues OR (95% CI) aOR (95% CI)a
Exposure to media 
coverage
Exposed 4167 (76.9) 82 (2.0) 0.8 (0.6 to 1.3) 0.9 (0.6 to 1.4)
Not exposed 1251 (23.1) 29 (2.3) Reference Reference
Exposure to 
advertising
Exposed 2735 (50.5) 44 (1.6) 0.6 (0.4 to 0.9) 0.7 (0.4 to 0.99)
Not exposed 2683 (49.5) 67 (2.5) Reference Reference
How much have you 
heard about swine 
flu?
A lot or a moderate 
amount
4817 (92.9) 85 (1.8) 0.3 (0.2 to 0.5) 0.4 (0.2 to 0.6)
A little or nothing 366 (7.1) 20 (5.5) Reference Reference
How much do you 
know about swine flu
A lot or a moderate 
amount
3803 (73.6) 65 (1.7) 0.6 (0.4 to 0.9) 0.6 (0.4 to 0.99)
A little or nothing 1365 (26.4) 40 (2.9) Reference Reference
How satisfied are 
you with amount of 
information?
Very or fairly satisfied 4462 (91.0) 81 (1.8) 0.4 (0.2 to 0.6) 0.4 (0.2 to 0.7)
Very or fairly 
dissatisfied
441 (9.0) 21 (4.8) Reference Reference
Do you want more 
information?
Yes 1998 (36.9) 72 (3.6) 3.2 (2.2 to 4.8) 2.8 (1.9 to 4.2)
No 3417 (63.1) 39 (1.1) Reference Reference
How well prepared is 
the Government?
Very or fairly well 
prepared
4014 (78.3) 73 (1.8) 0.6 (0.4 to 0.9) 0.7 (0.5 to 1.1)
Not very or not at all 
well prepared
1113 (21.7) 33 (3.0) Reference Reference
How worried are you 
about swine flu?
Very or fairly worried 757 (14.0) 49 (6.5) 5.1 (3.5 to 7.5) 4.1 (2.7 to 6.2)
Not very or not at all 
worried
4642 (86.0) 62 (1.3) Reference Reference
Hygiene efficacy 
score
Median or higher 2827 (52.2) 63 (2.2) 1.2 (0.8 to 1.8) 1.2 (0.8 to 1.9)
Lower than median 2588 (47.8) 47 (1.8) Reference Reference
Avoidance efficacy 
score
Median or higher 2728 (50.5) 89 (3.3) 4.3 (2.6 to 6.9) 4.1 (2.5 to 6.8)
Lower than median 2674 (49.5) 21 (0.8) Reference Reference






TABLE 18  Association between media and advertising exposure, information and worry-related variables and visiting a GP or hospital 
or phoning NHS Direct for flu-related reasons
Variable Variable levels N (%)
N (%) using 
health services OR (95% CI) aOR (95% CI)a
Exposure to media 
coverage
Exposed 4167 (76.9) 57 (1.4) 0.5 (0.4 to 0.8) 0.6 (0.4 to 0.9)
Not exposed 1251 (23.1) 31 (2.5) Reference Reference
Exposure to 
advertising
Exposed 2735 (50.5) 43 (1.6) 0.9 (0.6 to 1.4) 0.9 (0.6 to 1.5)
Not exposed 2683 (49.5) 45 (1.7) Reference Reference
How much have you 
heard about swine 
flu?
A lot or a moderate 
amount
4817 (92.9) 77 (1.6) 3.0 (0.7 to 12.1) 3.6 (0.9 to 14.9)
A little or nothing 366 (7.1) 2 (0.5) Reference Reference
How much do you 
know about swine flu
A lot or a moderate 
amount
3803 (73.6) 63 (1.7) 1.5 (0.9 to 2.7) 1.8 (0.99 to 3.2)
A little or nothing 1365 (26.4) 15 (1.1) Reference Reference
How satisfied are 
you with amount of 
information?
Very or fairly satisfied 4462 (91.0) 70 (1.6) 0.6 (0.3 to 1.1) 0.6 (0.3 to 1.2)
Very or fairly 
dissatisfied
441 (9.0) 12 (2.7) Reference Reference
Do you want more 
information?
Yes 1998 (36.9) 45 (2.3) 1.8 (1.2 to 2.8) 1.5 (0.97 to 2.3)
No 3417 (63.1) 43 (1.3) Reference Reference
How well prepared is 
the Government?
Very or fairly well 
prepared
4014 (78.3) 65 (1.6) 0.9 (0.6 to 1.6) 1.3 (0.7 to 2.0)
Not very or not at all 
well prepared
1113 (21.7) 19 (1.7) Reference Reference
How worried are you 
about swine flu?
Very or fairly worried 757 (14.0) 27 (3.6) 2.8 (1.8 to 4.4) 2.3 (1.4 to 3.4)
Not very or not at all 
worried
4642 (86.0) 61 (1.3) Reference Reference
Hygiene efficacy 
score
Median or higher 2827 (52.2) 52 (1.8) 1.4 (0.9 to 2.1) 1.5 (0.9 to 2.4)
Lower than median 2588 (47.8) 35 (1.4) Reference Reference
Avoidance efficacy 
score
Median or higher 2728 (50.5) 49 (1.8) 1.3 (0.8 to 1.9) 1.3 (0.8 to 2.0)
Lower than median 2674 (49.5) 38 (1.4) Reference Reference
a  Adjusting for all personal or health-related variables.
UNCORRECTED PROOFS